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By  LIEUTENANT  LEO  WALMSLEY,  M.C.,  late  R.A.F. 

When,  at  the  eiitl  of  1918,  the  tenuinatioii  of  the  war  with  Turkey 
released  the  energies  of  the  Hritisli  Koval  Air  Koree  in  the  Midille  East 
for  other  tasks.  Major-General  \V.  G.  II.  Salinond,  the  eomnianding  ofHeer, 
(ItH'uled  tipon  the  e.xaiuination  aiul  e»piipinent  of  several  long-«listanec  air 
routes  as  a  means  of  promoting  p«‘aee-time  aviation.  One  of  these  routes, 
over  whieh  he  personally  made  a  Hight  in  December,  1918.  was  from  Egj’pt 
to  India  by  way  of  Palestine,  Bagdad,  the  Persian  Gulf,  and  the  coast  of 
Baluchistan.  Another  was  a  continuation  of  this  nude  from  India  to  Au.s- 
tralia.  Even  before  it  was  completely  examined  this  route  was  travers**d 
by  way  of  the  Malay  Peninsula  and  the  Ea.st  Indies  in  November  and  De¬ 
cember,  1919,  by  Captain  Ross  Smith  of  the  Australian  Flying  Corps  in 
his  successful  Hight  from  England  to  Australia.*  The  third  route  was  from 
Cain)  to  Cape  Town  (ef.  map.  Fig.  1). 

The  Re(  ENT  Cairo-Cai*e  Town  Flight 

The  opening  of  this  route  to  airplane  traffic  was  announced  by  the 
British  Air  Ministry  late  in  Deeembt'r,  1919.®  Within  two  months  four 
airplanes  started  on  the  Hight.  Two  of  these  diil  not  get  beyond  the  first 
stage  of  the  journey,  one  being  forcetl  to  come  down  between  Aswan  and 
Waily  Haifa  on  the  middle  Nile,  the  other  crashing  to  earth  near  Shereik 
station  below  the  mouth  of  the  Atbara.  The  third,  a  machine  Hying  under 
the  auspices  of  the  London  Times  and  piloted  by  Captain  S.  Co<*kerell  and 
Captain  F.  C.  Bnaime,  was  the  first  to  depaiT.  It  left  Cairo  on  February  fi. 

1  Kor  •  discuMion  of  the  meteoroloffioal  ronditions  on  thU  route  see  Griffith  Taylor:  Air  Routes  to 
.\uttralia,  Gfogr-  R>r.,  Vol.  7. 1919.  pp.  '256-'261.— Edit.  Xiite. 

*  For  an  account  of  the  laying  out  of  the  Cairo-Cape  Town  air  route  see;  Cape  to  Cairo  by  Air:  How 
the  Route  Was  Prepared  Over  Bush  and  Jungle.  Afriean  Wiirtit,  Jan.  3. 1920.  p.  3t)9,  and  W.  T.  Blake;  From 
Cairo  to  ('ape  Town:  Working  on  the  African  .\ir  Route,  ibiVf..  pp.  :<90.39I.  The  course  of  the  (lights  can 
be  followed  in  the  weekly  issues  of  the  African  Wurhl  from  Feliruary  7  (with  map  in  supplement) 
March  27  and  of  the  l.omlon  Timet:  n'etklv  tilitiim  from  February  6  (map  in  illustrated  section) 
March  26.— Eixt.  Note. 
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Proceedinj?  in  ffrailual  stii^^ps,  which  were  inarktHl  hy  a  series  of  forced 
laiidinpi  la'cause  of  engine  trouble,  it  reached  Khartum  on  Fel)ruary  7, 
Mongalla  on  the  White  Nile  on  February  14,  Jinja  on  the  nortliern  shore 
of  Victoria  Nyan/a  on  February  22,  finally  meeting  its  fate,  fortunately 
with  no  fatality  to  its  o<*cupants,  at  Tabora,  Tanganyika  Territory  (for¬ 
merly  (ierman  East  Africa),  on  February  27.  The  fourth  airplane,  the 
Silver  (/ueen,  pilotetl  by  Lieutenant-Folonel  I*,  van  liyneveld  and  Lieu¬ 
tenant  C.  d.  Quintin  Brand,  two  South  African  oftieers  of  the  Royal  Air 
Force,  left  Cairo  on  February  10  and  came  to  grief  the  next  day  at 
Korosko  between  Aswan  and  Watly  Haifa.  Fsing  a  second  machine,  the 
Silver  Qmen  II,  placed  at  his  disposal  by  the  South  African  Government. 
Colonel  van  Ryneveld  started  anew  from  Cairo  on  February  22.  Khartum 
was  reached  on  February  23,  Mongalla  on  February  25,  Kisumu  on  the 
northea-stern  shore  of  Victoria  Xyanza  on  February  26,  Abercorn  at  the 
southern  end  of  Lake  Tanganyika  on  Februiry  28,  Livingstone  on  March 
2,  and  Bulawayo  on  March  5.  Shortly  after  leaving  Bulawayo  the  next 
day  the  airplane  w'as  wnn'ked.  The  aviators  remained  here  ptuiding  the 
arrival  of  a  new  machine  sent  from  Cape  Town  and  on  this,  the  Voor- 
trekker  (Pioneer),  left  Bulawayo  on  March  17,  reaching  Pretoria  on  the 
same  day  and  Cape  Town  on  March  20,  thus  successfully  completing  the 
flight. 

I)l.STANCI>;  AND  FlYIXO  TiME 

The  actual  flying  time  between  Cairo  and  Cape  Town,  a  •listanee  of 
5,206  miles  by  the  air  route,  hail  been  72  hours  and  40  minutes,  and  the 
average  speed  therefore  about  72  miles  an  hour.  Colonel  van  Ryneveld ’s 
flight  ha»l  really  begun  on  February  4  from  the  Brooklands  aerodrome 
near  London,  whence  he  reached  Cairo  on  February  9  by  way  of  Turin, 
Rome,  A{ndia.  the  Ionian  Islainls,  and  Derna.  The  total  distance  from 
London  to  Cape  Town,  traversinl  in  three  airplanes,  w’as  about  7,600  miles, 
covered  in  4  days,  13  hours,  ainl  30  minut»‘s  of  actual  flying  time.  The 
Might  of  the  Times  machine  had  likew'ise  begun  at  Brooklands,  on  January 
24,  Cairo  being  reaclnnl  on  February  3  by  way  of  Lyons,  the  mouth  of  the 
Rhone,  Rome,  Malta,  Tripoli,  and  Benghazi.  The  total  distance  l)etween 
London  and  TalM)ra  by  this  route  was  5,378  miles,  2,628  of  which  repre¬ 
sented  the  distance  between  Cairo  and  Talmra,  covered  in  36V^  hours  of 
actual  flying  time. 

Difficixties  of  the  Trip 

These  events  have  elearly  demonstrated  that  trans-African  airplane 
Might  is  a  far  more  difficult  undertaking  than  it  was  Mrst  considennl  to  be. 
The  series  of  mishaps  that  overtook  all  of  the  aspirants — even  the  success¬ 
ful — for  the  honor  of  being  the  first  to  My  from  (’airo  to  Cape  Town  seems 
to  prove  that  from  the  commercial  point  of  view  a  regular  traiisi'ontinental 
airplane  service  under  present  conditions  is  impracticable. 
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Fiii.  3-  Meanders  of  an  Hast  African  river.  ( Part  of  airplane  wine  on  left). 


Town.  Hut  uiifortiinately  tin'so  maps,  so  freely  cireiilated  of  late,  supply 
but  the  seauti«‘st  iiiforiuatiou  nfranliugr  the  {reopraphieal  aiul  other  eoiuli- 
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li<»ns  that  art*  of  real  iiuportanee  to  airmen.  Few  maps  show  tliat  two- 
thinls  of  the  route  ehost*ii  hy  the  Air  Ministry  runs  across  country 


Flo.  5— The  real  tropiral  forest.  Note  the  clearinir  in  center  barlucround. 

to  6,000  feet  above  sea  level;  that  the  country  is  clad  for  the  {rreater  por¬ 
tion  in  dense  bush  and  forest;  that  temperature  eouditious  range  from 
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extremes  of  intense  damp  heat  to  cold  as  severe  as  in  northern  Europe. 
They  tell  one  nothing  of  the  fierce  winds  that  howl  over  the  tropical  high¬ 
lands  at  certain  times  of  the  year,  of  the  thuiulerstorms  and  rains  that 
will  transform  the  .sun-baked  veld  into  a  lake  in  fifteen  minutes;  of  the 
dense  cloud  banks  that  envelop  mountain  ranges  for  months  at  a  time;  of 
the  mists  that  hang  over  valleys  and  swamps  and  render  the  landing  of  an 
airi)lanc  an  operation  fraught  with  the  greatest  danger. 

The  general  trend  and  details  of  the  great  chain  of  aerodromes  con¬ 
structed  by  the  Air  Ministry  across  Africa  may  la*  gathered  from  the 
accompanying  map.  For  the  purpose  of  this  article  I  shall  divide  the 
route  into  three  great  sections;  first,  the  Egyptian,  from  Cairo  to  Khartum 
(1,040  miles);  second,  the  central,  from  Khartum  to  Livingstone  (2,600 
miles);  and  third,  the  South  African,  from  Livingstone  to  Cape  Town 
(1,560  miles). 

The  preparation  of  these  aerodromes  has  been  a  costly  and  difficult 
undertaking,  particularly  in  the  central  and  South  African  sections.  In 
certain  districts  it  was  found  nect's.sary  to  hew  down  great  patches  of 
forest  in  order  to  make  enough  clear  space,  atul  even  then  the  ground 
had  to  be  cleared  of  termite  heaps  anti  leveled  by  hand  In'fore  an  airplane 
might  land  in  safety.  In  the  sudd  country  of  the  upper  Nile,  an  area  of 
35,000  stjuare  miles,  the  difficidty  was  to  find  a  suitable  piece  of  dry  ground. 
In  the  Egj’ptian  sectitui  the  work  was  not  so  difficult,  as  the  flat  valley  of 
the  Nile  naturally  afforded  huiulrtMls  of  suitable  sib's. 

Hut,  if  aerodromes  were  the  only  problem,  any  airplane  capable  of  fly¬ 
ing  350  miles  might  make  the  flight.  The  aerodromt*s  are,  as  a  matter  of 
fact,  as  gtKul,  and  probably  better  than  those  found  in  England,  and  they 
are  certainly  superior  in  size,  surface,  and  approach  to  the  best  that  we 
had  during  the  Ernst  African  campaign.  In  those  days  we  c(m.sidered  a 
rectangle  m«*asuring  2(M)  by  6(K)  yards  a  veritable  Salisbury  Plain. 

Air  Conditions 

On  the  face  of  tilings,  the  Egyptian  section  should  not  present  any 
special  difficulties  to  an  up-to-date  high-powered  airplane,  provided  that 
rea.sonable  precautions  in  regard  to  loading  are  taken  and  that  during  the 
heat  of  the  day  the  machine  is  kept  at  a  gtaal  altitude.  Under  2,000  feet  heat 
gusts  may  be  expected,  and  they  arc  sufficient  to  impose  a  great  strain,  not 
only  on  the  structure  of  the  machine  but  also  on  the  jihysical  powers  of 
the  pilots.  From  what  one  can  gather,  the  Handley-Page  that  cra.shed  at 
Shereik  was  almost  shaken  to  pieces  by  tlu'se  atmospheric  disturbances, 
and  the  crew  were  indeed  fortunate  to  escape  with  their  lives. 

These  heat  gusts,  bumps,  or  air  pockets,  as  they  are  variously  termed, 
naturally  gniw  worse  in  the  vicinity  of  the  equator,  and  in  the  central 
section  they  bt'come  a  very  serious  problem  iinh'ed.  The  heat  gusts  usually 
take  the  form  of  vertical  currents  or  columns  which  rise  to  a  height  vary- 
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iiifr  from  UK)  to  2, 000  aiul  oven  3.000  foet.  Frequently  these  columns 
rotate,  and  they  rise  with  sueh  fore«*  as  to  suek  up  clouds  of  dust,  sand, 
leaves,  and  other  vejretahle  «lehris.  On  a  hot  day  it  is  quite  eommon  to 
see  a  score  of  these  “dust  devils”  within  an  area  of  a  few  s<iuare  miles, 
and  their  etfiK-t  on  an  airplane  may  he  imagined.  It  was  quite  a  usual 
experience  while  Hyinjr  in  Fentral  Africa  to  he  shot  up  suddenly  a  thou¬ 
sand  feet  or  more  without  a  sei'ond’s  warnin'r,  for  it  dot's  not  always  follow 
that  the  currents  are  visible.  When  they  occur  over  rocks  or  hard,  sun¬ 
baked  coiintry  naturally  they  contain  no  dust. 


Fiii.  6— I.andinir  an  airplane  hansar  on  Lake  Nrasa. 

('ompensatiii};  the  upward  currents  of  warm  air,  columns  of  cold  air 
fall  with  correspond  in  jr  force;  and  these,  which  are  always  invisible,  are 
apt  to  be  more  danfreroiis.  If  an  airplane  about  to  land  encounters  a  bijr 
“pocket.”  there  is  every  chance  of  its  dropping  straight  to  the  ground. 
The  writer  .saw  three  machines  wrecked  in  this  way  on  the  East  African 
coast. 

The  only  sure  way  to  avoid  air  gu.sts  is  to  Hy  either  at  night,  early 
morning,  or  late  afternoon,  or  to  maintain  an  altitude  of  at  lea.st  8,(K)0 
ft*et  throughout  the  hottest  hours  of  the  day.  Even  at  this  height  near 
mountains  or  in  the  shadow  of  elomls  air  giists  may  still  he  expected. 

It  is  no  exaggeration  to  say  that  flying  an  airplane  at  a  low  altitude 
during  the  heat  of  the  day  in  Central  Africa  is  hartler  work  than  holding 
the  helm  of  a  fi.shing  yawl  in  a  heavy  northeaster. 


Effect  of  Altitude 

Added  to  this  probhuu  of  giLsts  we  find,  in  the  central  and  South  Afri¬ 
can  sections,  another  problem — that  of  altitude.  1  have  already  referred 


15(5 


TllK  (JKlKiHAIMIIC’AL  RKVIKW 


to  the  {Treat  tablelaml  tliat  oeeupies  the  whole  of  the  eeriter  of  (.'eutral  and 
South  Afriea.  On  an  averajre  it  lies  between  3,000  and  6,(KK)  ftn^t  alwve 
sea  level,  and  the  atmosphere  is  eonse({uently  very  raritied  ami  laekinpr  in 
buoyaney.  This,  coupled  with  the  “thinnin{T”  effwt  of  the  sun’s  heat, 
makes  it  extremely  diflieult  to  {ret  an  airplane  into  the  air;  and  the  strain 
(»n  the  en{rine  is  so  {Treat  that  it  may  ^ive  out  just  at  the  most  critical 
moment^ — pr»H*isely  what  happene»l  with  the  Times  machine  at  Tabora. 
Colonel  van  Hyneveld,  who  Hew  d.iSSO  miles  of  the  journey  from  Cairo  1h*- 
f<»re  his  machine  crashed  at  Bulawayo,  experienced  {Treat  difficulty  at 
AlnTcorn  (o.tioO  feet),  the  hi{Tln*st  landin{T  {rround  on  the  route,  where  he 
luul  to  discard  everythin{T  not  absolutely  es.sential  in  order  to  be  able  to 
leave  the  {rround. 

The  eff»H*t  of  altitude  diminishes  sli{Thtly  towards  the  southern  end  of 
Afriea;  but,  unless  a  new  route  either  by  way  of  the  ea.stcrn  or  western 
coast  be  chosen  or  unless  hi{Ther-powered  and  {Treater-win{Tetl  surface  craft 
be  used,  there  is  no  avoidin{T  it. 

Tuk  Tyi*k  ok  Kxoi.ne  To  He  Csed 

An  analysis  of  the  lo^  laioks  of  the  persons  who  attempted  the  flight 
would  show  that  the  main  causes  of  failure  were  engine  troubles.  1  am 
not  enough  of  an  engiiuH'r  to  deal  with  this  side  of  the  problem;  but  I 
think  it  is  w«rth  noting  that  in  two  years’  experience  of  flying  in  all 
quarters  of  Central  Afriea  we  found  that  the  ordinary  air-cooled  engine 
was  infinitely  more  reliable  than  those  of  the  water-cooled  type,  and  it 
pos.si'sses  the  inestimable  advantage  of  lightness.  The  engines  employe<l 
in  all  the  machines  entered  for  the  Cape  Town  flight  were  water-e<K)led  and 
were  supposed  to  Ik‘  absolutely  the  best  so  far  as  design  and  workmanship 
went.  It  must  be  remembere<l,  however,  that  they  were  fitted  to  heavy 
maehin«‘s  carrying  full  loads  and  that  the  strain  latme  by  them  while 
flying  through  rarified  ami  {rusty  air  was  tremendoiis. 

Weather  DiFFicrLTiEs 

In  addition  to  the  ordinary  atmospheric  conditions,  which  in  the  central 
station  do  not  vary,  we  have  another  serious  problem  in  the  weather.  This 
in  Afriea  is  a  better-known  (piantity  than  in  England,  for  the  rainy  seasons 
and  dry  seasons  occur  with  little  irregularity.  Unfortunately  for  the 
woidd-be  traveler  from  Cairo  to  the  Cape  they  do  not  occur  at  the  same 
time  throughout  the  route  but  at  such  periods  of  the  year  as  to  make  it 
almost  impossible  for  an  airplane  to  have  fine  weather  all  the  way.  To  fly 
across  Central  Afriea  in  its  rainy  season  is  no  easy  matter,  for  never  a 
day  pas.s«*s  without  a  thunderstorm  ami  a  torrential  downpour  of  rain 
sufficient,  as  I  have  already  said,  to  turn  the  veld  into  a  lake  within  a  few 
minutes.  In  the  air  these  st«»rms  may  usually  be  do<lged;  but  an  airplane, 
unless  it  carries  a  sufficient  margin  of  fuel,  may  be  driven  so  far  out  of  its 
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course  as  to  make  a  forced  laiulin^  necessary.  A  forced  landing  in  this 
part  of  the  world  is  full  of  possihilitics.  anion*;  wliich  an  nmlainapcd  ma¬ 
chine  is  not  the  only  one;  for  a  landing  {;ronnd.  in  the  ordinary  mcaninpr 
of  the  word,  do«‘s  not  exist.  Practically  the  whoh*  country  lyiii};  In'twcen 
.Mon^alla  and  Livinjrstonc  «‘onsists  of  rollin*;  veld  or  mountains  clad  almost 
without  break  in  dense  hush  and  forest.  Kven  the  most  seductive  fTras-sy 
"holes  are  pitte<l  with  termite  heaps,  and  it  is  intinitely  mon*  dan};erons 
to  cra.sh  into  one  of  tlo‘se  while  makiii"  an  otherwise  "oo«l  landiii"  than 
to  “pancake"  delihcrately  into  the  hush  when  the  hranches  and  folia"e. 


Rio.  7— Typical  ’’bush”  country  with  baobab  tree*. 


thoiifrh  wreekiii"  the  machine,  usually  break  the  fall  of  the  occupants, 
(iranted  that  the  airmen  escape  safely  from  the  crash,  they  may  find  they 
have  only  jnm])***!  from  the  fryiii"  pan  into  the  tire.  The  country  they 
have  landed  in  may  he  entirely  w’aterless;  it  is  probably  infested  with  lions, 
buffaloes,  and  rhinos;  ami.  unless  they  are  armed,  they  may  tind  the  march 
to  the  nearest  camp,  aerodrome,  or  vilhifre  as  full  of  adventure  as  a  dnles 
Verne  romance. 


r.VStMTAini.lTY  OK  AiKIM.ANF.S  TO  ( 'o.M  .M  KRCIAI.  TkaKKIC 
In  spite  (d’  all  these  natural  obstacles  with  which  Dark  Africa  "uards 
the  secrets  of  her  heart.  Colonel  van  Kyneveld's  success  shows  that  the 
through  journey  can  be  maile.  At  the  same  time,  I  am  convinced  that  for 
a  regular  trans- African  service  the  airplane,  even  when  worked  in  relavs, 
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is  not  a  pra<*tit‘al»U*  foninieivial  uiHlt*i1akin}r.  It  lias  li»*i‘n  rlearly  provcti 
that  the  heavy  tyja*  of  airplane  is  not  snitalile  for  tlie  tropies;  and  the 
liphter  type  would  not  have  snftieient  earpo  spaee  to  make  it  pay.  The  eost 
of  the  various  relay  stations,  the  transiMirt  of  fuel  and  spare  parts,  the 
upkeep  of  the  aerodromes  and  emerpeney  landinp  prounds  would  he  enor¬ 
mous  and  out  of  all  projMirtion  to  the  pndits  reeeived  from  express,  mail, 
and  pa.ssenper  traftie.  The  risk  of  foreed  landinps  would  never  he  entirely 
eliminatcil,  and  the  averape  business  man  would,  I  think,  prefer  a  week’s 


Kl<i.  s— A  native  villMr<>  seen  from  the  air. 

delay  in  sendinp  an  urpent  letter  ti>  the  risk  of  losinp  it  eompletely.  The 
perfetdion  of  wireless  telephony  will  rob  the  airplane  of  its  advantage  as 
a  letter  earrier. 

Suitability  or  Aiksuii's 

With  the  airship  things  are  diflFerent.  Here  we  have  a  maehine  eapable 
of  carrying  a  us«*ful  load  and  of  flying  enormous  distanees  without  the 
necessity  of  landinp.  Because  of  its  inde{)endent  buoyancy  and  its  numer¬ 
ous  engines  and  their  ae<*es.sibility  nothing  .short  of  a  total  collapse  would 
bring  it  to  earth  without  the  will  of  its  occupants.  But  the  airship  pre¬ 
sents  many  problems  of  its  owui.  The  eflfect  of  the  tropical  sun  on  the 
envelope  would  probably  l>e  very  great.  The  expansion  of  pas  due  to  the 
chanpinp  temperature's  would  be  a  matter  demanding  much  thought.  If 
an  airship  could  maintain  a  height  of  over  8,000  feet  while  Hying  over  the 


tropit*al  zone,  no  trouble  shouKl  he  experieneed  from  {rusts.  The  aetual 
temperature  of  the  air  at  tliis  heijrht  is  praetieally  the  same  all  over  the 
world;  and,  if  some  fahrie  absolutely  impervious  to  the  sun’s  heat  raVs 
eould  be  evolved,  there  woulil  he  no  trouble  from  expansion. 

In  the  writer’s  opinimi.  the  only  retrnlar  air  serviee  aeross  Afriea  would 
he  one  of  {riant  aii*ships.  It  will  probably  he  or{ranized  in  three  stajres:  the 
first  from  C’airo  to  Khartum,  the  seeoiul  from  Khartum  to  Idvin{rstone. 
and  the  third  from  Livin{rstone  tt)  ('apt*  Town.  Shetls  wouhl  he  rt'tpiired 


Flti.  tt  Dar-es-SaUani.  TanKanyika  Territory. 

only  at  Khartum  and  at  Livin{rstone,  as  a  protection  from  the  heat;  at 
C’airo  and  Cape  Town  mooring  ma.sts  would  l)e  sutlieient.  For  the  first  and 
third  stages  any  lutMlern  type  of  Zeppelin  would  do;  hut  ft»r  the  central 
zone  a  specially  constructtnl  high-powen*tl,  sun-resLsting  craft  would  he 
retpiired,  ca|)ahle  of  climbing  to  lo.fHK)  feet  ami  maintaining  this  height 
thnnighout  the  journey  to  Livin{rstone.  In  East,  Central,  and  South 
Africa  this  airship  service  might  he  linked  up  with  airplanes,  and  mails 
might  be  carried  to  their  destination  in  one-half  the  time  taken  at  present. 


The  Wo.nuek  of  the  Afric.vx  Air-scafe 

Tf  ever  a  Cairo-to-Cape  Town  air  serviee  is  inaugurated,  there  should 
Ik*  no  dearth  of  sight-seeing  pas.sengers;  for  Africa  as  Seen  from  the  air 
is  one  of  the  most  wonderful  of  all  countrit*s.  The  flight  up  the  Nile 
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w«mlil  alone  be  an  experieiiee  to  talk  about  until  one's  dying  ilay ;  and  there 
is  hardly  a  s<iuare  mile  of  eountry  lying  between  the  northern  and  southern 
extremities  of  Afriea  that  has  not  its  sp»*eial  interest.  The  eentral  por¬ 
tion  of  the  route  lies  over  a  land  whieh  even  yet  is  a  sealed  b(M»k  so  far  as 
the  white  man  is  eoneerneil ;  (»ver  vast  stretehes  of  eountry  where  the  oidy 
roads  an*  those  made  by  roving  elephants  or  eounth»ss  herds  of  antelope, 
zebra,  ami  giratfe;  over  regions  of  seenery  absolutely  unrivaled  in  its  love¬ 
liness.  A  eivilized  eountry  st*en  fntm  the  air  is  simply  a  gigantie  mosaie, 
monotonous  in  its  regularity;  but  the  airseape  of  Central  Afriea  is  as 
untamed  and  irregular  as  that  of  the  moon.  Kxeept  in  the  rainy  season 
fogs  or  mists  an*  unknown,  and  only  the  eurving  of  the  earth  limits  the 
range  of  visibility.  The  view  over  the  rolling  sunlit  veld,  with  its  rounded 
kopjes  and  winding  silver  rivers,  its  mysterious  marshy  lakes,  and  its  stu¬ 
pendous  snow-eapped  mountains,  is  something  never  to  be  forgotten.  Prob¬ 
ably  many  of  tln*se  seenes  will  be  filme<l,  and  the  publie  may  see  them  as  it 
has  seen  the  wonders  of  the  Antaretie  and  the  South  Sea  Islands — in  the 
easy  e<»mfort  of  a  plnsh-baeked  ehair.  Yet  no  eamera  or  artist  ean  ever 
faithfully  portray  the  magie  wonders  of  the  Afriean  air.  Only  to  those 
who  are  bold  enough  or,  what  is  perhaps  more  important,  rieh  enough  to  go 
and  see  for  themselves  will  they  lx*  revealed. 
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PEARY:  AN  APPRECIATION 

By  HERBERT  L.  BRIDGMAN 

A  true  iiiterpretatitm  of  A«liniral  IVary’s  aliixKst  qiiarter-i-eiitury  of 
life  work  reveals  it  as  but  another,  more  forceful  and  rifrorous  preseutatioii 
of  the  afje-louj;  «lraiua  iu  wbich  man  ami  nature,  luiml  ami  matter  are  ar¬ 
rayed  against  each  other.  True  to  classic  model,  hut  peiietratiiifr  much  far¬ 
ther  than  di<l  the  aiieieiit  dramatists  into  mysteries  physical  ami  spiritual. 
Peary’s  drama  was  a  trilojry.  each  part  iudepeudeut,  self-sustaiuiujr,  ami 
t<»  a  defrree  complete,  yet  each,  as  the  result  proved,  related  to  the  «>thers. 
prepariufr  the  way  for  the  next,  ami  all  inspired  and  united  hy  a  common 
i»lea.  a  definite  objective,  and  a  continuous  ptirpose.  Some  day,  when  the 
psyeholo{?y  of  adventurers  and  particularly  of  Arctic  adventurers  comes  to 
he  studied  and  understood,  it  will  he  found  that  Peary's  eontrihutious,  in¬ 
tellectual  ami  spiritual,  to  the  sum  of  human  knowle«l}re  were  no  less  valu¬ 
able  and  memorahle  than  were  those  that  have  been  made  in  better  known 
and  more  definitely  limittHl  fields  (d'  seienee,  and  that  humanity,  no  less 
than  his  country,  is  his  lasting  debtor.  Our  present  path,  however,  does 
not  lie  in  that  direction. 

Pk.\RY’s  CoXTKIlU’TIO.N  TO  THK  MkTUOO  OK  Poi.AK  Exi'I.OKATIOX 

Nevertheless  it  is  {>ertinent  to  say  that  Peary’s  contributions,  definite  at 
the  he^iunin^  and  emphasized  as  the  years  went  on  and  experience  eon- 
forme<l  to  the  |)lan  and  scope  and  the  metluxl  and  management  of  polar  fiehl 
work,  were  both  in  immediate  and  ultimate  value  se<‘oml  only  in  importance 
to  his  attainment  of  the  Pole  itself.  Radical  and  revolutionary  to  the  ex¬ 
treme,  fortified  only  hy  clear  Yankee  common  sense  and  the  courage  of  his 
convictions,  Peary,  breaking  all  precedents  and  relying  «>n  his  own  judg¬ 
ment  and  a  keen  perception  of  the  relation  of  means  to  ends,  disearde«l  at 
the  out.set  the  large  party  for  the  small,  the  ship  for  the  land,  and  civilize«l 
for  Eskimo  nuHles  of  travel.  In  short  he  adapted  himself  and  his  party  to 
actual  conditions  and  environment,  took  the  Eskimos  as  friends  and  in¬ 
structors.  ma<le  their  customs  and  dress  his  own,  and  at  one  step  mastere«l 
all  that  generations  of  human  experience  hail  to  contribute  in  the  great  ad¬ 
venture  on  which  he  hail  embarked.  Whether  American  or  Eskimo  was  the 
base  of  the  composite  does  not  matter.  No  chemical  “third  something” 
ever  served  its  purjaise  more  thoroughly  and  successfully  than  the  eomhi- 
tiation  thus  formiHl  hy  Peary;  and  it  is  certain  that  to  his  complete  under¬ 
standing  and  ma.sterly  treatment  the  imteney  of  the  union  was  wholly  due. 
No  linw  a  factor  in  progri'ss  and  ultimate  success  was  Peary’s  intense  and 
dominating  personality;  under  orders  from  no  department  or  bureau,  he 
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was  responsilde  only  to  himself  and  his  sense  of  duty,  and,  had  outside  au¬ 
thority  intervened,  no  prophet  was  needed  to  foretell  the  eonseipiences. 

Not  only  do  I’eary's  reasonintr  and  methcKls,  ineluding  his  long  and  ex¬ 
hausting  tests,  explain  his  final  sueet*ss  on  that  ever  memorahle  sixth  of 
April,  VM);  hut  Ainuiulsen  at  the  opposite  pole,  Deeemher  Iti,  1911,  two 
years  and  eight  months  later,  Stefansson’s  five  years  in  the  (  anadiau  Are- 
tic  Archipelago,  the  Seott  and  Shaekletou  tragedies  resulting  from  adher¬ 
ence  to  other  methods— all  are  additional  proof,  if  any  were  needed,  not 
only  of  the  absolute  eorreetness  of  Peary’s  methods  but  of  their  vast  and 
decisive  importance  in  all  the  Polar  work  of  the  future.  The  magnetic 
needle  is  scarcely  a  more  valuable  aid  to  the  navigator  than  is  the  eipiip- 
ment  which  Peary  has  be<iueathed  to  every  one  who  follows  him. 

Pk.vby’s  E\iu:ditioxs 

The  Peary  drama— “Ponquest  of  the  Pole”  he  prophetically  named  it 
almost  Ind'ore  it  was  l>egun — readily  and  naturally  separates  itself  into  a 
trilogy.  Part  One  consists  of  the  Ingletield  (lulf  expeditions  and  the  four  • 
traverst's  of  2,000  miles  of  the  great  Oreenland  ice  cap  (1891-1895) ;  Part 
Two,  the  Peary  Arctic  Club’s  first  serums  of  expeditions  ( 1 898-1 ‘.K)2),  in¬ 
cluding  the  rounding  of  North  Oreenland  and  the  elimination  of  that 
islaiul  as  a  i>ossible  route  under  any  eircumstanees  to  the  Pole;  and  Part 
Three,  the  Peary  Arctic  Club’s  second  seru*s  of  expeditions  (1905-1909), 
including  the  building  of  the  Roosevelt,  the  mlvanee  to  87°  6'  N.,  the  return 
disabled  and  almost  a  floating  wreck,  and  the  second  voyage  (1908-1909), 
culminating  April  6  and  announced  September  9  in  the  Battle  Harbor 
radiogram  ‘‘Stars  and  Stript*s  nailed  to  the  North  Pole”  which  electrified 
the  civilized  world.  Within  these  few  sentences  are  eontaineil  outlines  of 
a  story  siiu-e  familiar  and  always  to  be  familiar  to  the  world,  dt^eds  recog¬ 
nized  and  accorded  the  highest  honors  by  geographical  and  other  scientific 
societies,  a  landmark  in  history — since  it  takes  the  word  “unknown  from 
cue  part  of  the  globe  forever. 

Survey  of  His  Scientific  Results 

A  survey  of  the  more  definite  and  distinctive  scientific  results  of  Peary’s, 
Aretic  quarter-century  must  neces-sarily  be  general  and  in  somewhat  in- 
elusive  terms.  The  monograph  which  he  forecast  in  his  first  volume  is  >  et 
to  be  published,  and  through  all  his  work  the  dominant  note  w  action  and 
advance  rather  than  study  and  the  refinements  of  research.  Every  avail¬ 
able  hour  when  the  difficult  leave  from  the  service  could  be  obtained  was 
devoted  to  detailed  plans  for  the  coming  expetlition;  official  or  organized 
co-operation  with  him  or  discussion  of  his  material  was  to  a  degree  l^yond 
his  command;  and  the  exhaustive  analysis  and  generous  publication  of 
results  with  which  foreign  governments,  notably  France,  reward  their 
explorers  are  yet  to  come. 


ROBKKT  E.  PEARY 

Born  at  Cre»»on.  Pa..  May  6,  IsSfi;  died  at 
Wathingtcii.  D.  C.,  February  20,  1920. 
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(it:<KjRAi-iiiCAii  Results 

(it*o<rra|)liy  iiatiiriilly  holds  first  place  in  an  estimate  of  Peary’s  Arctic 
v.ork,  and,  in  this  field,  statement  and  appraisal  are  not  difficult.  Keeall 
the  maps  and  eonditi«»ns  of  iSlfl,  and  the  ettiielnsions  are  eonvineinjr  and 
immediate.  Kane,  Hayes,  Hall,  (Jreely,  Nares,  Markham  in  the  we.stern, 
and  De  lam};  in  the  eastern  hemisphere — each  hail  done  his  best,  even  to 
the  suiireme  sacrifice,  and  yet  had  left  a  eontinnons  record  of  defeat  and 
disappointment,  with  the  solution  of  the  mystery  as  di.stant  as  ever.  The 
charts  ran  off  indefinitely  alatve  or  S4°  N.,  and  the  dotted  line  which 
represented  the  limit  of  human  knowled«re  had  a  complete  radins  of  alamt 
otK)  miles  in  every  direction  from  the  Pole.  When  Peary  left  (’ape  Colum- 
hia.  Fehruary  1*2,  IJMMi,  the  entire  map  of  the  Polar  zone  had  been  recast, 
and,  whether  he  was  to  reach  the  Pole  three  years  later  or  not,  he  had  com¬ 
pletely  revolutionized  our  knowled«re  of  the  Arctic.  Four  traverses  of  the 
frreat  (Jreenland  ice  cap,  ‘J.ofK)  miles  id'  arduous  sledfriiifr,  had  placed  the 
Ha"  of  his  country  where  it  was  nearest  Europe  in  a  cairn  which  he  reeo"- 
nizisl  eijrlit  years  later;  (Jreenland  was  roun(U‘<l  in  PHK);  the  name  of 
Morris  K.  desup  was  placed  on  the  miKst  northern  land  (Sd  29' i  in  the 
world;  and  the  (Jreenland  route  was  definitely  eliminated  as  a  route  of 
Polar  advance.  In  UKKi  the  coast  west  from  (’ape  ('olumhia  to  Sverdrup’s 
farth**st  was  definitely  charted,  (’ape  Thomas  Huhhard  was  loi-ated  and 
named,  and  the  ilhisory  (’rocker  Land  was  {riven  its  brief  mythical  exist¬ 
ence.  In  view  of  the  disappointinir  result  of  the  MacMillan  Crocker  Land 
expedition  ei{rht  years  later,  and  as  illustratin{r  the  exactness  and  accuracy 
of  I’eary’s  methoils,  it  may  be  worth  while  to  say  that  he  once  declared,  in 
discussinir  a  distant  prospect,  “I’ll  never  say  it’s  land  until  1  have  set  my 
f(K>t  on  it”;  and  those  who  can  read  his  exact  words  will  Hnd  that  his 
reports  of  what  he  believed  was  land  on  that  June  24  were  made  with  clear 
and  distinct  reservations.  It  should,  t(K),  always  be  iMirne  in  mind  that  not 
only  was  Peary  by  nat>ire  and  traininir  fully  eipiipped  fiir  discovery  but 
that  he  fully  appreciated  the  value  of  accuracy.  Experience  in  determin- 
in{r  positions  and  courses  as  a  navi{rator  on  sea  and  as  an  en{rineer  and  sur¬ 
veyor  on  land,  in  measurin{r  distanei*s  by  comparison  and  averajre  of  esti¬ 
mates  and  by  a  mechanical  (Kbmieter  of  his  own  invention,  enabled  Peary 
to  construct  charts  and  maps  that  have  completely  revistnl  and  superseded 
the  former  coast  outlines  and  ca|>e  and  island  positions  of  1n{rlefield  (Julf, 
of  both  sides  of  Smith  Sound,  of  Ellesmere  Island,  and  indeed  of  nearly 
the  whole  of  the  {Treat  Arctic  s<*etor  betweiMi  the  eastern  eoa.st  id’  (Jr(M*nIand 
and  the  80th  meridian  west. 

ETHX0L(ViiCAii  Hesults 

Next  to  his  work  in  {r«‘<){rraphy,  Peary’s  contributions  to  ethnolo{ry 
doubtless  have  place.  Like  ('olumbus  he  discovered  a  race;  unlike  ('olum- 
bus  he  made  his  “finds”  his  friends,  followers,  and  comrades.  Penn  with 
the  Indians  on  the  Schuylkill  was  no  more  the  "uide,  philosopher,  and 
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frieiul  than  was  IVary  among  the  little  tribe  of  Arctic  Ilighlaiulers.  To 
them  he  brought  appreciation,  comradeship,  and  understanding  which, 
strengthened  and  teste<l  for  more  than  twenty  years,  “carried  on”  to  the 
Pole  itself.  It  was  Oocjueah,  the  Eskimo  lad  whom  Peary  first  saw  as  a 
babe  in  his  mother's  IkmkI,  who  proudly  bore  the  American  naval  ensign  in 
the  historic  moment  when  the  Stars  and  Stripes  were  “nailed  to  the  North 
Pole.”  Animated  by  keen  and  genuine  human  sympathy,  Peary  from  his 
first  contact  with  old  Ikwah  in  1891  entered  into  the  daily  life  and  expe¬ 
riences  of  his  dusky  comrades,  shared  their  joys  and  sorrows,  supplied  them 
with  the  things  which  fitted  their  actual  needs,  and  mingled  kindness  and 
sternness  with  cipial  justice,  so  that  not  only  was  his  word  law  but  all  tlie 
tribe’s  resources  in  worldly  goods  and  man  power  were  always  at  his  dis¬ 
posal.  Peary’s  word  with  the  Eskimos  was  always  his  bond,  and  always 
the  faithful  and  deserving  were  rewarded  far  beyond  the  letter  of  the  obli¬ 
gation.  Many  a  time  boat  crews  would  go  ashore  and  come  back  empty- 
handed  from  the  villagers;  the  natives  had  nothing  or  were  willing  to  sell 
nothing.  Whenever  Peary  went  ashore  the  boat  would  return  laden;  furs, 
dogs,  .Tiiything  the  camp  pos.sessed  were  willingly  yielded  up  not  only 
because  the  immediate  return  was  generous  and  satisfactory  but  because 
Peary  wanted  the  supplies  for  use  in  his  work  and  because  nothing  was 
too  goo«l  for  him. 

This  intimate  and  practical  alliance,  though  Peary  developed  the  scien¬ 
tific  lines,  opened  up  what  had  hitherto  been  a  closed  book.  The  tribe's 
history  and  migrations;  what  they  knew  of  their  origin — Asiatic,  eastern, 
western;  all  that  folklore  had  to  tell  of  customs,  so<*ial  and  domestic;  a 
vocabulary  of  the  Innuit  langiiage;  lunnerous  physical  tests  and  measure¬ 
ments;  and  a  family  register  of  every  man.  woman,  and  child  from  Peary's 
first  landing  in  McPormick  Pay  in  1891  to  his  last  farewell  almost  on  the 
same  spot  eighteen  years  later — all  these  things  became  available.  In  these 
pr<*sent  days  of  making  over  the  nations  of  the  world  it  is  encouraging  and 
instructive  to  find  one  which  has  neither  taws  nor  literature,  neither  money 
nor  religion  according  to  civili/.ed  standards,  and  yet  holds  the  even  tenor 
of  its  happy  way  in  the  consciousness  that  it  needs  none  of  them.  When 
the  next  problem  of  dealing  with  subject  or  inferior  races  shall  engage  the 
world’s  attention,  the  record  of  Peary’s  dealing  with  the  northernmost, 
smallest,  and  least-known  colony  of  humanity  will  be  found  full  of  sugges¬ 
tion  and  practical  wisdom. 

Mkteoroi.o«ical  and  Hydrooraphical  Rf-sults 

In  the  fields  of  meteorology  and  hydrography  Peary’s  observations  and 
records,  as  might  be  expected,  take  high  and  definitive  rank  and,  while  com¬ 
plete  and  authoritative  discussions  are  not  available,  have  been  of  great 
practical  value  in  the  study  and  explanation  of  Arctic  phenomena.^  Dur- 

•  S«e.  at  the  end  of  this  article,  the  summary  of  Peary's  tidal  observations  prepared  by  the  U.  8.  Coast 
and  Geodetic  Survey. 
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inp  the  first  winter  J.  M.  Verhoeff,  who  never  returned,  kept  the  tidal  regis¬ 
ters  oflF  Red  Cliff  House  in  MeConniek  Bay,  and  two  years  later  similar 
data  with  hourly  ineteorolopioal  observations  were  obtained  at  Anniversary 
Lodge.  When  the  Roosevelt  was  ready  to  depart  in  1905  the  expedition 
had  a  definite  status  as  an  adjunet  to  the  U.  S.  Coast  and  Gmletie  Survey, 
and  its  work  was  prostviited  with  the  sanction  and  rt*sponsibility  of  that 
bureau.  At  Capes  Sheridan,  Columbia,  ami  Bryant  data  were  secured 
which  were  acceptini  by  competent  experts  as  going  far  to  ♦‘stablish,  despite 
the  Crocker  Land  disappointment,  the  existence  of  a  large  land  mass  or 
masses  in  the  yet  unknown  Aretie  area.  The  possible  existence  of  such  land 
ma.s.ses  is  the  chief  inducement  and  stimulant  for  the  airplane  explorations 
imminent  l)oth  from  American  and  oversea  bases.  For  the  first  time  the 
phenomena  of  air,  of  sea  temperature,  and  of  tides  and  currents  in  this 
region  were  accurately  measured  and  r(*corded  and  their  results  added  to 
the  sum  of  exact  knowledge. 

(BxiUKilCAIi  KtiiULTS 

Beary  did  not  pose  as  a  gtsdogist  or  Imtanist.  He  posed  in  nothing;  but 
that  he  had  vision  and  appreciation  of  the  forces  and  beauties  of  nature, 
the  following  description  of  Whale  Sound  is  conclusive  demonstration. 

Fifty-five  niil<*8  wide  at  its  mouth,  whifh  is  divided  into  two  broad  channels  by  a  trio 
of  commanding  islands,  and  eighty  miles  deep,  it  presents  every  phase  of  Arctic  scenery, 
climate,  and  life — is,  in  fact,  a  little  Arctic  world  in  itself.  Along  its  shores  are  to  be 
found  low  grassy  slo{ies;  towering  cliffs,  massive  and  solid,  carved  by  the  Titan  agencies 
of  the  savage  North  into  wild  forms;  wind-swept  |>oints  where  nothing  can  exist;  sheltere<l 
nooks  where  never  a  violent  breath  of  air  penetrates;  valleys  where  luxuriant  grass  is 
brightened  by  myriads  of  yellow,  purple,  blue,  and  white  flowers;  slopes  and  plateaus 
as  barren  as  the  surface  of  a  cinder  pile;  huge  glaciers  which  launch  a  prolific  progeny 
of  bergs  into  the  sea;  tiny  glaciers  which  cling  tenaciously  in  the  angles  of  the  cliffs; 
miles  and  miles  of  glistening  blue,  berg-dotted  water;  and  everywhere  a  few  miles  back 
from  the  shore,  the  shore  of  that  other  silent,  eternal,  frozen  desert  sea,  the  “Great 
Ice.” . 

Such  is  this  region  in  summer.  In  winter  it  would  hardly  be  recognized.  The  land 
is  shrouded  in  snow  and  shows  a  ghastly  gray  in  the  dim  starlight ;  the  sea  is  white  and 
rigid;  no  sound  is  in  the  bitter  air,  which  is  pungent  with  frost  spiculae;  light  and  life 
have  fled;  land  and  sea  and  sky  and  air  are  dark  and  dead  and  frozen.^ 

A  quarter  of  a  eentury  later  Kkblaw,  the  University  of  Illinois  member 
of  the  <.''roeker  Laml  expedition,  and  Koeh,  the  peologrist  of  the  Rasmussen 
expedition,  renewed  and  extended  the  work,  so  that  now,  on  the  base  lines 
established  by  Peary  and  clearly  outlined  in  his  earlier  expetlitions  before 
the  great  adventure  and  single  objective  had  dwarfed  and  dominated  every¬ 
thing  else,  the  geology  of  North  Greenland  is  practically  established  and 
its  formations  definitely  assigned.  In  ornithologj'  Peary  was  on  familiar 
ground.  As  a  lad  on  the  islands  and  shores  of  Casco  Bay  he  had  collected 
a  complete  series  of  the  hawks  of  that  locality,  and  years  afterward  dis- 


*  "  Northward  Over  the  (ireat  Ice."  New  York,  1096,  Vol.  1.  pp.  4&8  and  476. 
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played  with  rekindled  youthful  pride  and  enthusiasm  to  his  Eaple  Island 
{Tuests  the  examples  of  his  skill  as  a  taxidermist.  Every  variety  of  the 
Aretic  denizens  of  the  air  was  known  and  identified  by  him,  ami  no  treasure 
of  all  his  expeditions  was  more  higrhly  prized  than  that  of  the  rare  and 
almost  extinet  knot.  Wherever  his  wide  (piest  led,  it  was  only  seeond 
nature  for  him  to  find — 

I>ooks  in  the  running  brook.s, 

Sermons  in  stones,  and  good  in  everything. 

So,  when  the  auxiliary  expeditions  of  1894  and  1895  were  orjraniziiiR, 
what  more  natural,  not  to  say  inevitable,  than  that  two  of  the  most  eminent 
Ameriean  {jeolofjists.  Professors  Thomas  C.  Phamberlin  and  Rollin  D.  Salis¬ 
bury  of  the  University  of  Chicago,  should  find  place  on  board  and  welcome 
on  shore  for  the  eomplete  intensive  study  of  the  entire  coast  and  of  the 
glaciers,  advancing  and  receding,  of  every  known  type  .surrounding  Ingle- 
field  (lulf — probably  the  most  highly  diversified  area  of  such  dimensions 
in  the  world  for  geological  survey  and  explorations.  Here  could  be  s<’en 
at  close  quarters,  as  it  were,  a  world  in  the  making;  all  the  processes  of 
which  our  habitable  zones  are  the  latest  familiar  result  may  there  be  seen 
in  all  stages  of  repose  and  action;  and  the  observations  and  dt*ductions  of 
these  two  collal)orators  during  that  Arctic  summer  have  become  accepted 
and  recognized  authority  on  many  doubtful  and  difficult  points  for  which 
adequate  data  were  lacking. 


Peary  the  Man 

We,  of  the  present,  are  too  near  the  man  and  the  fact  to  assume  author¬ 
ity  for  the  final  verdict  on  Peary  and  his  work ;  but  it  may  be  awaited  with¬ 
out  misgiving.  No  character  and  no  career  lend  themselves  more  readily 
to  analysis,  and  none  need  them  less  than  Peary’s.  Simple,  integral,  and 
balancetl,  the  evolution  was  normal  and  inevitable,  and  the  development 
during  the  twenty-three  years  of  Arctic  adventure  is  an  interesting  .study 
in  psychology.  No  one  should  think  that  chance  or  accident  directed  his 
life  work.  Athlete,  engineer,  and  navigator,  he  had  an  equipment  that 
none  in  his  field  before  him  ever  possessed.  Upon  this  broad  and  substan¬ 
tial  foundation  he  built  with  each  year’s  added  experience  a  commanding 
personality  which  brought  to  his  service  all  the  resources  of  the  Arctic. 
Eskimos  and  dogs  alike  loved  and  obeyed  him;  nothing  which  would  serve 
him  but  yielded  to  his  demand  and  his  unswerving  purpose. 

Most  interesting,  too,  in  the  evolution  of  the  years  was  the  development 
of  the  Ameriean  ideal,  of  the  patriotic  impulse,  of  the  consciousness  that 
this  self-imposed  duty  was  more  than  personal  ambition  or  adventure,  was 
a  eall  of  country,  an  exposition  of  national  honor,  an  acceptance  of  Nature’s 
challenge.  No  one  acquainted  with  him  could  come  into  his  presence  and 
fall  under  the  spell  of  his  reserved,  restrained  personality — for  he  was  not 
a  man  given  to  many  words — without  a  distinct  impression  of  serious 
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purpose  and  of  high  patriotic  resolve.  It  is  in  this  character  of  the  typi¬ 
cal,  fearless,  unflinching  American,  first  and  always,  of  which  the  explorer 
was  but  a  phase  of  expression,  that  he  takes  his  place  in  the  memory  of 
those  who  knew  him  well  and  loved  him  best.  To  catalogue  his  achieve¬ 
ments  or  cast  up  his  account  with  science  is  unneet's.sary.  He  has  written 
of  these  things  in  fullness  of  detail,  and  what  he  has  written  can  be  read 
by  all.  Xot  less  will  his  example,  of  which  he  could  not  write,  and  our 
mt'inories  of  him  be  pos.sessions  forever. 

I  drink  to  that  gr»‘at  Inn  l»eyond  the  grave. 

If  there  be  none,  the  Gods  have  done  us  wrong. 

Ere  long  I  hope  to  chant  a  nobler  stave 
.\nd  in  some  Mermaid  Inn  beyond  the  grave 
To  quaff  the  l)t*8t  of  Earth  that  Heaven  can  save; 

Red  wine,  like  blood;  deep  love  of  friends,  and  song. 

I  drink  to  that  grt'at  Inn  beyond  the  grave 
An<l  hope  to  meet  niy  golden  lads  ere  long. 

(Alfred  Noyes,  “Tales  of  the  Mermaid  Inn”) 


SfMMARY  OP  Pr-ARV’s  TinAL  OBSERVATIONS 
(Prcpartil  for  thijt  article  by  the  V.  S.  Coagt  and  Geodetic  Surrey) 

Huriiig  his  last  retie  ex]H'dition  in  1908-1909,  Peary  seeur**d  tidal  observations  at 
five  stations.  These  olis«‘rvations  consisted  of  continuous  hourly  readings  of  the  height 
of  the  tide,  day  and  night,  supplemented  by  more  frequent  readings  near  the  times  of 
high  and  low  water.  The  lo<‘ations  of  these  stations  together  with  the  periods  during 
which  the  observations  were  made  and  the  length  of  record  secure<l  are  given  in  the 
following  table.* 

TABIJ:  I — IXK'ATIOXS  AND  PERIODS  OP  PE.ARY ’s  TlDAL  OBSERVATIONS 


Statio.n 

Latiti  HE  1 
North  ^ 

LoNOITI'OE 

West 

Period  or  Observations 

1  Length  of 

EE(T>Kn 

Cape  .'^heridan . 

S2"  27' 

sr  21' 

Nov.  12.  1908  to  June  .30.  1909 

1  '231  days 

('ape  Columbia . 

*1*  05’  1 

1  09°  38' 

Nov.  IS.  1908  to  Dec.  14.  1908 

'29 

('ape  Rryant . 

K2*  21' 

8.V  30' 

Jan.  16.  1909  to  Peb.  13.  1909 

'28 

Port  Conaer . 

81*  44' 

64“  45' 

June  10.  1909  to  .lune  '25.  1909 

t  15  •• 

Cape  Morris  Jesup . 

83'  40' 

33“  35' 

Mar  13.  1909  to  May  23.  1909 

1  10  •• 

These  observations,  because  of  the  care,  thoroughness,  and  understanding  with  which 
they  were  made,  furnish  definitive  tidal  knowledge  for  that  streb-h  of  the  Arctic  coast. 
They  prove  that  the  tides  along  the  northern  coasts  of  Grant  Land  and  Greenland  differ 
in  many  resptH’ts  from  what  had  formerly  been  accepte<l.  While  there  are  long  stretches 
of  the  Arctic  coast  where  more  tidal  information  is  urgently  desired,  Peary’s  tidal  obser¬ 
vations  leave  little  to  lie  desired  lietwecn  ('ai*e  Morris  Jesup  and  Cape  Columbia. 

As  indicating  the  care  with  which  the  oliservations  were  made,  mention  may  be  made 
of  the  fact  that  out  of  a  total  of  mure  than  300  days  of  hourly  observations,  under  the 
trying  conditions  of  Arctic  weather,  breaks  in  the  continuous  records  due  to  alt  causes 
total  but  36  hours. 

*  The  otwervaUonf  themselvee  (hourly  tide  helahts  and  time  and  heifhtof  hiah  and  low  waters)  are 
published  in  R.  A.  Harris:  Arctic  Tides,  r. 8. Coast  and  Ueodetic  Survey,  Washinaton,  D.C.,  1911.  pp.  10-30. 
—Edit.  Note. 
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The  series  of  observations  of  15  days  se<‘ured  by  Peary ’s  jiarty  at  Fort  Conger  has 
a  further  interest  in  that  some  twenty-seven  years  previously  another  noted  American 
explorer  had  made  tidal  observations  there.  It  was  betwtM>ii  1S81  and  1883  that  the 
party  under  Lieutenant  (now  Major  General)  A.  W.  Greely  secured  a  long  and  valuable 
series  of  tidal  observations  at  Fort  Conger,  The  remarkably  close  agreement  in  the  re¬ 
sults  derived  from  the  two  series  is  brought  out  in  the  comparison  given  below. 


T.VBLE  II — COMPAKISOX  OF  GREELY’S  AND  PEARY ’S  OBSERVATIONS 


Observations 

Hush  Water 
Interval 

Low  Water 
Interval 

^  Mean  Kancie  j 

Tidal  Hoi  r 

(ireelv't.  1881-S3 . 

11  h.  33  m. 

5  h.  20  m. 

13  ft. 

3.1S 

Peary's,  1909 . 

11  h.  35  m. 

5  b.  15  m. 

1.1  ft. 

3. 51 

In  a  previous  ex]>edition  Peary  had  secured  tidal  observations  at  Cajte  Sheridan  from 
November  3  to  I)eceinl>er  4,  1905.  It  is  interesting  to  ooinpare  the  results  obtained  from 
this  short  series  with  the  results  from  the  longer  series  secured  by  Peary  in  1908-1909 
at  the  .siime  place,  since  it  is  indicative  of  the  high  (piality  of  his  tidal  observations. 


Table  III — Comparison  or  a  Short  and  a  Ia).xo  Series  of  Observations  by 
Peary  at  the  Same  Location 


Year 

Length  or 
ObkERVATIONS 

High  Water 

iNTERVAl 

Low  Water 
Interval 

Mean  Range 

Tidal  Hoi  r 

1905 . 

1  month 
months 

10  h.  30  m. 

10  h.  31  m. 

Ih.  09  m. 

1  h.  11m. 

I  S  ft. 
l.S  ft. 

2. 23 

2.21 

Peary’s  observations  are  the  most  northerly  tidal  observations  ever  made  and  eon 
stitute  an  important  addition  to  our  knowledge  of  the  tides  of  the  Arctic  Ocean. 


THE  WORLD’S  FOOD  RESOURCES 


By  O.  D.  VON  ENGELN 
Cornell  University 

The  immediate  prumpting  for  this  article  was  the  puhlieation  recently 
of  a  b(K)k  of  the  same  title'  by  Professor  J.  Russell  Smith.  These  para¬ 
graphs  do  not,  however,  purport  to  conform  to  the  usual  book  review,  nor 
are  they  intended  as  a  criticism  of  that  volume.  Rather  it  is  proposed  to 
suggest  some  considerations,  having  a  bearing  on  the  problem  of  the  world’s 
present  and  future  f(KMl  supply,  that  the  writer  thinks  nee<l  to  be  taken 
into  account  before  one  may  accept  in  toto  the  roseate  future  that  Dr. 
Smith  paints. 

“The  World’s  F<x)d  Resources,”  by  J.  Ru.ssell  Smith 

It  should  be  said  at  the  out.set  that  “The  World’s  F(M)d  Resources”  is  a 
very  valuable  contribution  to  geographic  and  economic  literature.  In  it 
are  summarized  e.\haustively  all  the  pertinent  facts  in  regard  to  the  varied 
materials  that  are  serving,  and  may  serve,  to  furnish  nourishment  for  the 
human  race,  and  there  are  discussed  the  adetjuaey  and  extensibility  of  such 
auxiliaries,  like  the  nature  and  number  of  bea.sts  of  burden,  that  are  a  ne<*es- 
sary  part  of  the  equipment  for  most  fcMnl  pnaluction.  The  Ixsik  is  very 
entertainingly  written,  and  its  material  is  organizeil  even  better  than  that 
on  the  same  subjects  in  the  author’s  earlier  volume  on  “  Industrial  and  C’om- 
mercial  (Jeography,”  from  which  considerable  portions  have  been  abstracted 
and  fitteti  into  the  new  b(M)k.  Certain  lacunae  in  the  former  IxMik  have 
been  filled  in,  and  as  a  whole  the  new  work  presents  a  very  complete  inven¬ 
tory  and  analysis  of  the  wide  field  its  title  indicates. 

If  any  fault  is  to  be  found,  it  is  that  Dr.  Smith  has  not  provided  us  with 
nearly  as  many  references  as  he  might  have  done  and  that  he  does  not  cite 
in  full  those  that  he  does  give,  for  example  one  to  the  Manufacturer'^ 
Record  on  pages  321  and  322.  That  the  author  ha.s  carefully  gone  over  the 
voluminous  source  material  on  his  subject  is  quite  evident.  It  would  have 
been  more  helpful  if  he  had  culled  out  for  us  the  best  of  this  and  thus 
spared  the  reader  the  necessity  of  making  an  arduous  search  when  addi¬ 
tional  or  original  information  is  wanteil  on  a  given  point. 

Present  and  Future  Sufficiency  of  World’s  Food  Supply 

The  writer,  having  now  conformed,  at  lea.st  in  part,  to  the  requirements 
of  a  review,  may  be  permitted  to  revert  to  the  particular  phase  of  the  sub¬ 
ject  which  it  is  proposed  to  enlarge  upon  in  this  article  and  to  consider  it 
from  a  dilferent  angle.  That  is  the  question  of  how  amply  and  how  well 

>  J.  KusmII  Smith;  The  World'*  Food  Hesourert.  6:{4pp.;  map*,  diaers..  III*.  Henry  Holt  A  Co..  New 
York.  I9I«.  $3.50.  84  X  6  inche*. 
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(in  riohness  and  variety)  the  world  can  supply  food  to  present  and  future 
human  populations.  Dr.  Smith’s  position.  maintaine<l  throufrh  all  his  pa^es, 
is  well  indicated  hy  his  beginning  of  Chapter  Vlll  on  “Meat.  Men.  and 
Land.”  where  he  writes:  “Perhaps  some  reader  of  this  book,  seeing  state¬ 
ments  of  the  great  and  in  some  eases  almost  indefinite  possibilities  of  iji- 
erease  in  breadstuffs  and  bread  substitutes,  has  come  to  the  conclusion 
that  the  author  is  an  incorrigible  optimist,  touched  perhaps  with  unreason.” 
It  is  not  (piite  so  bad  as  that,  but  it  should  be  said  that  Dr.  Smith’s  state¬ 
ments  in  regard  to  the  indefinite  extensibility  of  the  supply  of  food  ma¬ 
terials,  while  entirely  warranted  by  the  facts  as  he  presents  them,  must 
nevertheless  be  accepted  with  a  number  of  reservations,  the  need  for  which 
the  incautious  reader  will  not  perhaps  perceive,  because  of  the  presence  of 
jwsitive  sentences  like  “Agricultural  overproduction,  not  famine,  is  the 
problem  of  thousands  and  thousands  of  American  farmers”  (p.  157).  On 
the  other  hand  it  is  only  fair  to  say  that  these  limiting  factors  are  suggested 
every  here  and  there  through  the  pages  of  “The  World’s  Food  Resources,” 
but  they  are  never  made  emphatic,  and  what  is  hid  in  their  shadows  may 
easily  be  overlooked  in  the  genial  sunshine  which  floods  by  far  the  major 
portion  of  the  pages. 

MtiANs  OF  Expanding  the  F(X)d  Sitfi.v 
Expansion  of  the  world’s  food  supply,  in  order  to  feed  the  present 
human  population  more  ade<iuately  or  to  provide  for  future  greater 
numbers,  may  be  possible  by  a  number  of  means.  These  can  be  concisely 
summari/e<l  under  the  following  heads: 

(1)  (ieoyraphifal  extension  of  the  areas  of  food  production  by: 

(a)  Occupation  of  lands  adaptetl  to  crop  or  animal  production 
which  are  as  yet  inaccessible  or  only  sparsely  peopled  or  inefficiently 
used,  and  by  swamp  drainage  and  desert  land  irrigation. 

(b)  Utilization  of  lands  now  too  cold  or  too  dry  for  gn)wth  of  crops 
bj'  development  of  new  varieties  of  food  plants  that  can  survive  these 
hard  condition.s. 

(c)  Recovering  for  food  production  lands  now  use<l  to  grow  crops 
the  yields  of  which  are  devoted  to  the  arts  and  industries. 

(d)  Recourse  in  greater  measure  than  now  to  the  seas  for  food. 

(2)  Increasing  yields  per  acre  by: 

(a)  Plant  breeding  to  develop  varieties  giving  higher  yields  at  no 
greater  labor  cost. 

(b)  Substitution  of  plants  giving  high  return  for  those  now  culti¬ 
vated  giving  comparatively  meager  yields. 

(c)  Dependence  on  perennial  and  more  certain  tree  crops  instead 
of  so  largely  on  diflficiiltly  reared  annuals. 

(d)  Intensifying  agriculture  by  expending  more  human  effort  per 
acre  than  now. 
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(3)  Xeu'  inventions  and  discoveries,  as: 

(a)  More  complete  utilization  of  crop  proiluced,  as  by  ensilage  of 
corn  for  cattle  feeding  or  using  cottonsetHl  for  edible  oils. 

(b)  I’tilizing  mechanical  energy  to  make  possible  greater  yields 
per  unit  of  human  effort,  as  by  farm  tractor. 

(c)  Improvement  of  transportation  facilities  and  devices  to  make 
all  areas  available  for  the  crops  for  which  they  are  best  adapted,  as 
by  refrigeration  to  make  jM)ssible  greater  supplies  of  tropical  fruits. 

(d)  Increased  volume  and  quality  of  fertilizer  supply  by  nvourse 
to  new  s<mrces,  as  nitrogen  from  air  through  electrical  power. 

(e)  Improved  methods  of  culture  and  seed  selection  so  that  with¬ 
out  greater  effort  higher  yields  are  obtained,  as  by  terrace  plowing  to 
conserve  rainfall  and  soil,  by  spraying  fruit,  etc. 

(f)  More  general  and  more  efficient  storage  and  better  preserving 
metluMls  so  that  perishable  eomnuKlities  can  be  kept  for  long  periods, 
as  by  dehydrating  vegetal)les. 

(g)  Better  systems  of  distribution  to  i)revent  the  wastes  due  to 
so-called  overprotluction,  as  by  eliminating  such  pnwedure  as  shipping 
grt*en  pnaluce  from  area  of  pnaluction  first  to  central-market  middle¬ 
man,  then  back  to  retail  area  which  is  in  region  of  original  production. 

This  is  an  impressive  list  of  pos.sibilities  and  a  quite  reas.suriug  one  when 
the  vistas  opened  up  by  even  a  single  item  from  among  the  various  sub¬ 
heads  are  considere<t.  Just  because  the  pros|>ect  is  so  alluring,  however,  it 
is  worth  while  to  pause  and  remember  that  many  of  these  possibilities 
have  long  been  open  but  that  mankind  has  nevertheless  in  places  and  at 
times  experienced  the  pangs  of  hunger  and  that,  while  famines  have  not 
oppres.sed  the  rich  and  sparsely  i)opidated  Western  world  very  severely  in 
the  years  preceding  the  world  war,  starvation  has  been  the  fate  of  millions 
almost  every  year  elsewhere,  for  example  in  India  and  China.  Why  should 
this  be  soT 

The  fsMALi.  Margin  of  Pbodi  ctiox  Over  Consumption 

Because,  first  of  all,  the  margin  of  food  production  over  food  coiLsump- 
tion  in  any  one  year  is  very  narrow.  As  measured  by  excess  of  exports 
over  im|>orts  the  wheat  cn>p,  which  of  fcMnl  materials  has  the  most  impor¬ 
tant  place  in  international  trade,  shows  a  surplus  in  normal  years  (before 
the  war)  of  a  little  over  1  jier  cent  of  the  total  prtKluction,  only  44.000,000 
bushels  remaining  as  a  probable  carry  over  from  all  the  3,823,000,000 
bushels  grown.*  Years  of  high  yield  of  wheat  in  one  area  are  in  general 
offset  by  a  partial  or  complete  failure  in  other  important  producing  areas; 
thus  the  Argentine  crop  was  practically  a  failure  in  1917  owing  to  drought, 
while  in  the  United  States  there  was  an  exceptionally  gtMwl  crop  both  in 

*  G.  B.  Koorbach:  The  World's  Food  Supply.  Atinair  Amrr.  Amil.  f»f  Pnlit.  ami  Soe.  Sei.,  No.  ICS,  Vol.  74. 
NoTenibor,  1917.  pp.  1-33;  reference  on  p.  9. 
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1914  and  1915.  Even  if  tliere  should  he  a  snecession  of  g(.K)d  years  in  all 
important  growing  areas,  no  provision  exists  for  carrying  over  the  surplus 
into  the  lean  years  that  must  follow.  Any  large  excess  of  priHluetion  of 
so  staple  a  commodity  as  wheat  simply  brings  about  an  automatic  reduc¬ 
tion  in  the  price  over  that  period,  with  the  result  that  some  of  the  normally 
underfed  groups  of  the  world’s  population  are  able  to  satisfy  their  cravings 
more  fully.  Ancient  Egj'pt  prospered  for  thousiuids  of  years  with  plenty 
of  f«)od  always,  it  seems,  for  even  the  humblest  slave,  apparently  because 
of  the  collection  of  taxes  in  kimi  and  their  storing  in  the  national  granaries 
against  the  deficiencies  of  succewling  yeai's  when  the  life-giving  Nile  flood 
might  not  rise  to  its  average  level.  The  story  of  Joseph  is  the  record  of 
how  greatly  this  political  economy  of  the  agricidtural  Egyptians  impres.sed 
the  shepherd  nomads,  who  could  make  no  such  provision  for  lean  years. 

Prevalent  Dependence  on  Home  Production 
Wheat  is  exceptional  in  that  it  enters  so  largely  into  international  trade. 
Most  of  the  food  produced  in  the  world  is  consumed  at  home  and  very 
largely  in  the  immediate  distriet  where  it  is  grown.  In  bushels,  potatoes, 
in  footl  value,  rice  much  exceed  the  total  produetion  of  wheat,  but  both 
.serve  almost  exclusively  only  to  feetl  the  jwoples  who  grow  them.  Corn, 
another  great  food,  likewise  plays  little  part  in  feeding  alien  nationalities, 
except  that  in  times  pa.st,  and  again  recently,  much  of  the  large  United 
States  crop  goes  abroad  in  the  form  of  the  elaborated  produet,  pork.  Meat 
from  foreign  shores,  if  dairy  products  be  excepted,  is  of  little  significance 
in  the  rationing  of  nations.  All  the  variety  and  vast  bulk  of  perishable 
foods  move  only  short  distances  from  their  sources.  The  ancient  success 
of  Egj-pt  was  due  to  the  fact  that  in  the  simple  life  of  the  time  it  was  a 
self-sufficing  country;  f(M)d  was  practically  the  only  need  of  its  population, 
and  food  the  irrigated  Nile  Valley  and  delta  produced  plenteously.  Geog¬ 
raphers  now  write  much  of  the  increasing  separation  of  the  home  and  work 
space  on  the  one  hand  and  the  sustenance  space  on  the  other.  As  a  matter 
of  fact  they  are  still  quite  close  together,  so  far  as  the  bulk  of  the  world’s 
population  is  concerned. 

Countries  Dependent  on  Impor'it:d  Food 
Here  it  may  be  objected  that,  while  it  is  true  that  a  very  high  percent¬ 
age  of  the  peoples  of  the  world  are  still  dependent  for  existence  almost 
exclusively  on  their  home  production  of  foo<i  (80  per  cent  of  the  working 
]>opulation  of  India  is  engaged  in  agricultural  pursuits),  it  is  also  true 
that  under  modern  conditions  other  prosperous  and  large  groups  get  a 
large  proportion  of  their  food  from  abroad.  Thus  Great  Britain  before  the 
world  war  importeil  47  per  cent  of  the  foinl  refiuirements  of  its  45,000,000 
inhabitants,  and  Belgium  43  per  cent  of  the  neinls  of  its  7,.5(X),(XK).  These 
are,  however,  exceptional  instances;  the  other  im|>ortant  f«MKi-importing 
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countries,  Italy,  (iermany,  France,  and  Austria-Hungary,  did  not  attain 
nearly  so  high  percentages  of  food  imports  to  total  food  needs. 

Hut  Great  Britain  and  H<*lgium  did  succeed  in  supporting  their  popu¬ 
lations  largely  on  importe<l  fcxals,  and  this  fact  iininetliately  leads  to  the 
conclusion  that  such  practice  may  be  much  extended.  It  is  argued  that 
the  expansion  of  all  Western  Europe  in  population  and  prosperity  has  been 
due  to  the  utilization  of  the  vast  new  lands  of  North  America  and  else¬ 
where  for  the  production  of  a  HimkI  of  new  foixl.  Hut  this  ignores  the  true 
inwardness  of  the  situation.  It  was  not  the  knowledge  of  these  virgin 
lands  nor  even  their  occupation  that  made  cheap  imported  foods  possible. 
Rather  it  was  the  fact  that  l)etween  the  years  1870  and  1890  the  trans¬ 
portation  of  bulky  pnalucts  was  n*volut ionized.  Had  it  not  l>e<‘n  for  that 
<levelopment  the  pnxluction  of  surplus  foods  in  outlying  regions  would  not 
have  occurred,  as  indeed  it  was  not  large  before  1870,  though  a  large  part 
of  the.se  lands  were  then  available.  Between  1870  and  1890  railroads  multi¬ 
plied,  steamship  capacity  was  doubled  and  quadrupled,  speed  of  service 
was  increa.sed,  charges  much  decreased.  In  1869  it  cost  approximately  37 
cents  to  transiM)rt  a  bushel  of  wheat  from  Chicago  to  Liverpool,  in  1905 
only  about  10  cents.*  Even  so,  the  change  to  dependence  on- imported  wheat 
was  in  Great  Britain  brought  about  in  part  fortuitously,  for  between  1853 
and  1873  agriculture  was  ])rosperous  in  tbe  English  lands,  only  10  per 
cent  of  the  prople  being  fed  with  imjmrted  wheat,  white  1876  and  1877 
were  bad  years  in  English  crop  pnaluction,  and  this  fact,  conphnl  with 
the  expansion  of  transiwrtation  facilities  up  to  the  present,  is  responsible 
for  90  per  cent  of  Great  Britain’s  wheat  consumption  being  supplied  after 
11M16  from  other  lands. 

Traxsi*ortatio.\  Costs  As  a  Hindrance  to  the  Extension  of  Food- 

Producing  Areas 

The  same  factor  of  transportation  cost  is  now  as  much  effective  as  ever. 
As  Dr.  Smith  himself  points  out,*  London  is  the  price-setting  market  for 
wheat,  ami  eastern  Idaho  is  a  traffic  divide  for  wheat  moving  east  or  west 
to  that  market.  In  eastern  Idaho  the  producer,  aceordingly,  receives  of  all 
growers  the  low<*st  price  for  his  wheat  (if  an  export  surplus  is  grown  in  his 
district®) — in  a  given  year  30  cents  less  than  the  price  at  Chicago.  In  Persia 
a  distance  of  300  miles  makes  the  difference  between  .$1.00  and  $10.00  as 
the  price  of  650  pounds  of  wheat,  and  the  excess  supply  of  the  rich  oasis 
rots  because  the  transportation  cost  over  this  .300  miles  is  even  greater  than 
the  price  difference. 

Apply  this  principle  next,  then,  to  the  vast  marginal  lands  in  Canada 

*  F.  A.  Onr:  Economic  Itevelopinent  of  Modern  Europe.  New  York.  1917.  pp.  162-166. 

4J.  KusecII  Smith:  «p.  ct/.,  pp.  33-34,  end  L.  R.  Znpoleon :  tieogrnphy  of  Whent  I*rlcet:  Summary  of 
Conditions  AflecUn*  Farm  Prlcei  of  Wheat  in  Different  Parts  of  the  I'nited  States,  f.  .v.  /icpf.  oS Agrie. 
BM.  \o.  iVi.  Wa»hinirton.  D.  C.,  I91S. 

»  C.  8.  .Scoffeld :  The  (teoffraphicai  Factor  in  Agricultural  Industricii.  iiniffr.  Rn\,  Vol.  1. 1916.  pp.  48-49. 
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and  Siberia  that  are  adapted  to  wheat  production.  Every  additional  mile 
that  wheat  growing  is  extended  beyond  tlie  jiresent  limits  (with  existing 
routes,  not  Hues  of  transportation)  means  that  the  London  price  must  Im; 
a  fraction  higher  if  the  grower  in  those  remote  regions  is  to  find  his  occupa¬ 
tion  profitable  with  equality  of  sacrifiee.  Moreover,  any  rise  in  price  means 
that  in  the  nearer  wheat  lands  some  intensification  of  agriculture  will  pay, 
that  is  more  human  effort  can  be  expended  in  cultivation  of  the  crop  with 
expectation  of  a  higher  yield.  The  law  of  diminishing  returns  of  course 
puts  a  limitation  on  the  possibilities  of  profitable  intensifying,  but  consid¬ 
erable  inereases  in  yield  can  be  attained  without  too  mucli  expenditure  of 
effort  in  the  older  lands;  hence  this  fact,  together  with  the  increa.sed  cost 
of  transportation,  makes  the  occupation  of  the  outlying  lands  a  slow  pro- 
C(*s.s  and  one  that  only  comes  alK)ut  as  an  accompaniment  of  distinctly 
higher  prices,  that  is  an  increasing  handicap  on  the  import  of  food  by 
peoples  whose  production  is  deficient. 

The  Dilemma  of  Increased  Supply  or  Lower  Standards  ok  Livino 

Dr.  Smith  recognizes  this  situation,  too,  but  argues  (pp.  413  and  412- 
413) :  “We  may  have  to  choose  some  day  between  more  and  more  mechani¬ 
cal  go(Kls  and  more  food.”  “The  most  conspicuous  feature  of  the  conditions 
of  living  in  America,  and  to  a  large  extent  also  in  England,  France,  and 
Germany  during  the  last  twenty-five  years,  has  been  the  rising  standard 

of  living — . five  million  automobiles  [owned]  by  the  people  of  the 

I'nited  States . ,  millions  of  phonographs  in  the  homes  alike  of  work¬ 
men  and  millionaires . .  without  any  appreciable  reduction  in  the  sale 

of  any  other  kind  of  goods,  save  carriages.”  Again  (p,  239) :  “No  discus¬ 
sion  of  unused  meat  resources  should  cause  us  for  a  moment  to  forget  the 

fact  that  there  is  no  prospect  of  permanent  relief  in  sight . That 

small  minority  in  the  Western  World  who  have  so  nearly  monopolized  the 
world’s  meat  will  have  to  reduce  their  consumption.” 

In  other  words,  increase  in  the  world’s  food  supply  is  indefinitely  ex¬ 
tensible  at  the  cost  of  re<luee<l  standard  of  living,  sacrifice  of  comfort — 
until  perchance  all  the  world's  population  sinks  to  the  level  of  Imlia’s 
hordt's.  Pleasant  prospect.  On  the  contrary,  increase  in  the  world’s  food 
supply  means  nothing  unless  we  can  keep  all  we  have  of  mechanical  appli¬ 
ances  and  increase  their  number,  automobiles,  phonographs,  bathtubs, 
“movies,”  clothes,  etc.  It  is  pointed  out  that  Canada  has  for  years  offered 
160  acres  of  rich  level  prairie  land,  adapted  to  wheat  raising,  for  the  tak¬ 
ing;  but  also  that  this  land  is  twenty  to  thirty  miles  back  from  the  railroad, 
is  bleak,  windy,  and  often  quite  treeless.  It  might  be  adde<i  that  it  is 
fearfully  cold  in  winter,  that  fuel  is  difficult  to  get.  that  house-construction 
material  is  very  expensive,  that  there  is  no  soeial  life.  How  eager  is  the 
leader  to  quit  his  present  work  to  go  out  to  this  rich  prairie  and  add  to 
the  world’s  food  supply?  Similarly  if  we  need  to  give  up  meat  and  wheat 
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and  resort  to  the  equally  nutritious  hut  less  palatable  rye,  barley,  maize, 
millet,  soy  l>eans,  aeorns.  and  eoeonut  butter,  our  joy  of  life  deeliues  so 
muel/  It  mav  be  that  we  are  eaprieious  and  eonservative  in  our  ehoiee  of 
fowls,  but  the  faet  remains  that  the  Russiaii  peasant  prefers  wheat  bread  to 
rye  bread  when  he  ean  afford  it ;  and  the  cireumstanee  that  Kaiser  Wilhelm 
“used  weasionally  to  trade  the  white  bread  of  the  palaee  kiU'heiis  for  the 
black  rye  bread  of  a  peasant  Isiy,”  as  Dr.  Smith  tells  us  (p.  74),  may  have 
Imhmi  one  of  the  Kaiser’s  few  endearing  acts,  but  it  is  also  another  example 
of  his  preferences  that  we  do  not  care  to  adopt  as  a  matter  of  necessity. 
(Incidentally,  it  is  extremely  eurious  how  this  idea,  that  the  whims  of 
royalty  are  in  adducible  argument  in  favor  of  the  acceptance  of  any  given 
notion  persists,  even  when  such  a  personage  as  Wilhelm  must  be  cited.  One 
could  understand  a  profes.sor’s  pointing  out  that  another  learned  man 
preferred  rye  bread  to  wheat  bread,  but  this  other  idea  is  evidently  a  mental 
survival  from  the  Middle  Ages.) 

There  are,  of  course,  commodities  that  the  world  can  well  dispense  with 
and  thus  have  more  energies  available  for  the  production  of  food— aleo- 
holic  liquors,  for  example.  It  is  a  rather  eurious  fact  that,  in  the  volumi¬ 
nous  newspaper  and  magazine  discus-sions  on  the  subject -of  extravagant 
spending  and  prohibition  in  the  United  States,  so  little  appears  about  the 
effect  of  diverting  the  millions  formerly  spent  for  drink  to  the  purchase  of 
other  commodities,  not  to  mention  the  conservation  of  alt  the  grains  and 
other  agricultural  products  that  were  needeil  to  produce  such  beverages. 
In  this  there  has  been  a  real  expansion  of  the  food  supply,  coincident  with 
increased  purchasing  power  for  other  comforts. 

“Human  Natubk”  A.s  an  Obstacle  to  Exti:ni)ino  FooD-I’RonrciNG  Are.\s 

A  mere  searching  out  of  the  geographic  possibilities  of  extension  of 
food  resources  that  does  not  take  into  true  account  varied  human  traits  is 
apt  to  lead  to  very  unsafe  deductions.  Argentina  has  fine  wheat  lands,  so 
lw*ate<l  with  reference  to  transportation  lines  and  the  London  market 
that  their  product  could  be  very  profitably  sold  at  prices  prevailing  before 
the  war.  But  va.st  tracts  of  this  land  are  in  the  possession  of  a  few  owners, 
who  derive  incomes  entirely  ade(juate  to  their  luxurious  tastes  by  using  the 
lands  for  sheep  pasturage  only;  and  this  disposition  of  their  acres  leaves 
the  owners  much  more  free  to  pursue  lives  of  pleasure  than  when  they  are 
bound  down  by  the  exacting  superintendence  neces.sary  to  make  a  success  of 
wheat  growing.  Again,  quoting  Dr.  Smith  once  more  (p.  524):  “It  is 
generallv  expected  that  thousands  of  soldiers,  for  years  freed  from  the 
restrictions  of  city  life,  will  insist  upon  the  freedom  of  out-of-doors.” 
Quite  the  eontrarv,  however,  proves  to  be  the  case,  as  might  indeed  have 
been  surmise^l  if  the  prophets  themselves  had  had  the  experience  with  the 
out-of-d<H»rs  which  the  soldiers  had.  A  little  out-of-doors,  a  camping  holi- 
dav,  is  a  lark  to  the  city  dweller,  but  the  doing  without  all  the  customary 
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comforts  and  conveniences,  warm  baths,  clean  clothes,  theaters,  stores,  and 
books,  for  indefinite  perimls  of  time  arouses  rather,  in  the  urban  born  and 
bred,  a  fierce  longrinp  to  be  once  more  and  for  always  provided  with  city 
surroundinps.  And  if  the  soldier  did  have  ideas  of  developing  govern¬ 
ment  land,  it  is  more  than  likely  that  his  city-bred  girl  would  look  askance 
at  the  idea  of  becoming  a  pioneer’s  wife.  Hence  the  notion  that  the  Mis¬ 
sissippi  River  swamps  will  be  reclaimed  and  made  food-])roducing  by  the 
returned  soldier  must  be  dismissed  lus  an  idle  dn*am.  Even  where  condi¬ 
tions  for  going  on  the  land  are  most  favorable,  as  on  the  government  irriga¬ 
tion  proje<*ts.  it  is  said  to  be  difficult  to  get  settlers.  l>ecause  these  lands  do 
not  give  any  promise  of  a  speeulative  profit — they  offer  a  livelihood  but  not 
the  opportunity  to  sell  out  shortly  at  a  large  increase  to  some  other  fellow. 
Something  of  the  same  nature  will  prevent  the  wider  utilization  of  tree 
crops.  While  the  return  from  tree  crops  may  be  handsome,  after  a  num¬ 
ber  of  years,  tbe  wait  often  occupies  so  large  a  part  of  a  man’s  lifetime 
that  few'  have  the  faith  and  patience,  to  say  nothing  of  the  neces.sary  capital, 
to  plant  such  a  crop.  And  success  is  by  no  means  assured :  a  grove  of 
chestnut  trees  may  succumb  to  tbe  blight,  of  oranges  to  a  frost,  of  coconuts 
to  a  hurricane  or  to  bud  rot. 

Population  Ixcrfjvse 

What  has  already  been  suggested  will  suffice  to  indicate  that  the  world’s 
food  supply  cannot  be  expanded  indefinitely  as  easily  as  one  slips  on  an 
old  shoe.  On  the  other  hand  the  numbers  of  people  who  need  to  be  fed  do 
seem  to  expand  with  something  like  that  kind  of  facility.  Since  1S(X)  the 
world’s  population  has  increased  from  64(),()(K),(K)0  to  1,(>9:1,(K)0,0()0,  or 
nearly  tripled  in  a  century  and  a  fifth.  Monniver,  the  greater  part  of  this 
expansion  has  taken  place  in  those  countries  which  have  been  affected  by 
modern  Western  civilization.*  Europe,  which  in  1741  had  an  estimated 
population  of  127,(KM),0(K),  in  1914  was  oceupietl  by  4r)2,()()0,000.  Vnder 
Hritish  rule,  accomiianied  by  introduction  of  the  devices  and  discoveries 
of  the  Western  world,  the  population  of  India  increased  in  39  years  from 
186,000,000  in  1872  to  244,000,000  in  1911,  or  by  some  58,000,000  souls. 
In  Japan  the  population  increased  from,  in  round  numbers,  33,000,000  in 
1871  to  .54.000,(KK)  in  1914.  Of  two  periods,  “each  of  43  years,  one  just 
before  and  the  other  just  after  the  opening  of  Japan  to  influences  from 
Europe,”  “in  the  later  period  population  increa.sed  three  times  as  fast  as 
in  the  earlier.”^  In  North  America,  in  Australia,  New  Zealand,  South 
Africa,  Egypt,  Argentina,  Java,  and  the  Philippine  Islands,  the  same  sort 
of  tremendous  expansion  of  population  has  taken  place,  a  phenomenon 
probably  without  precedent  in  history,  the  possible  exception  being  ancient 
EgA-pt. 

•  W.  F.  Wlllcox :  The  Kxpantilon  of  Europe  in  Population.  Anur.  Eron.  Rrr.,  Vol.  5. 1915,  pp.  737-752. 

^  Willcox.  op.  eit.,  p.  750. 


TiiK  oKfKiRAPiiirAL  R?:vif:w 


On  the  other  hand,  according  to  the  best  evidence  available,  there  has 
been  but  little  if  any  increase  in  the  population  of  China  between  1850 
and  the  present  time.  In  the  heart  of  Africa  it  is  estimated  that  there  has 
been  a  reduction  in  population  in  32  years  of  70,000,000  people — from 
206,000,0(K)  in  1882,  to  136,(K)0,000  in  1914.  Meanwhile,  however,  the  com¬ 
paratively  few  thousands  of  negroes  carried  to  the  Americas  as  slaves  had 
increased  so  that  they  numbered  13,000,000  in  1915. 

Tiik  Cix)sk  Kei.atiox  of  Population  Growth  to  Food  Supply 

What  is  the  significance  of  these  facts  in  regard  to  population  growth 
or  decrease  with  reference  to  the  f(M>d  supply?  Essentially  it  is  a  verifica¬ 
tion  of  the  Malthusian  doctrine  that  populations  tend  to  increase  as  fast 
as  the  food  supply.  This  can  be  otherwise  put  by  saying  that  the  increase 
in  numbers  that  normally  accompanies  the  availability  of  more  food  pre¬ 
vents  any  improvement  in  the  standard  of  living.  Thus  the  British  and 
the  Dutch,  by  introducing  new  methods  for  increasing  the  efficiency  of 
agricultural  labor  and  extending  its  scope  in  India,  Egypt,  and  Java,  with¬ 
out  at  the  same  time  changing  the  cultural  status  of  the  coolies  and  the 
ffllahm,  have  not,  so  far  as  these  natives  are  concerned,  materially  im¬ 
proved  the  foo<I  situation.  Accompanying  the  increase  in  income  from  their 
lands  has  come  such  an  expansion  of  population  that  they  are  as  near 
famine  and  starvation  as  ever.  In  Japan,  similarly,  no  appreciable  im¬ 
provement  in  the  standard  of  living  of  the  mass  of  the  people  appears  to 
have  accompanied  the  increa.se  in  population,  though  the  pr(Mlucti^^ty  of 
the  country  as  a  whole  has  been  increased  by  the  absorption  of  the  energies 
of  these  greater  numbers  in  the  development  of  machine  manufactures  and 
shipping.  It  is  said  that  before  the  world  war  Japan  was  reclaiming  each 
year  an  area  sufficient  to  feed  200,000  people  and  that  new  lands,  available 
to  be  reclaimed,  will  provide  for  30,000.000  more  at  the  present  standard  of 
living;  but  this  prospect  loses  all  its  impressiveness  when  it  is  offset  by  the 
fact  that  in  the  la.st  43  years  the  population  of  Japan  has  inerea.sed  at  the 
rate  of  about  500,000  people  i>er  year.  It  is  true  that  a  comparatively  few 
Japanese,  Indians,  Dutch,  and  British  have  become  enriched  in  the  process 
of  expansion  and  improvement  of  methoils;  but  no  larger  surplus  of  food 
has  resulted,  nor  has  there  been  any  more  food  per  coolie  available  in  those 
countries  than  there  was  before. 

Efffx^t  of  the  War 

It  does  not  suffice  to  as.sert  that  population  does  not  increase  in  geo¬ 
metrical  ratio  over  large  areas  for  long  periods  of  time  and  that  there 
is  therefore  no  danger  of  a  food  shortage,  for  very  evidently  the  figures 
indicate  that  jmpulation  has  been  increasing  with  extraordinary  rapidity 
for  considerable  periods  and  over  all  the  areas  in  which  we  are  most  inter¬ 
ested.  The  effect  of  the  war  on  food  supply  furnishes  a  confirmation  of 
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the  conclusions  that  such  facts  suppest.  Sources  of  food  normaUy  available 
to  the  Western  world  were  then  shut  off,  because  of  lack  of  shipping  and 
the  war  blockade  and  because  millions  of  men  were  diverted  from  crop 
production  to  war  work.  In  effect  both  these  changes  were  the  ^a|Hvalent 
of  a  great  increase  in  population.  Was  there  immediately  available  an 
enlarged  food  supply  to  meet  the  new  need?  War  rationing 
ent  plight  of  much  of  Europe  and  the  rate  of  exchange  even  for  Engl  1 
pouJ^ds  is  the  sufficient  answer.  Despite  the  stimulus  of  higher  prices  and 
the  adoption  of  many  expedients  that  made  possible  an  actual  net  gam  m 
food  supplies  and  a  lower  standard  of  living  even  in  America  for  the  war 
years  there  is  a  shortage.  Recover>*  seems  possible  only  by  condemning 
‘the  European  iieophn.,  particularly,  to  a  still  lower  standard  of  l^vmp  than 
prevailed  before  the  war.  The  same  trend  is  indicated  in  America  bj  the 
reiterated  editorials  against  extravagance  which  are  to  be  '^terpn  < 
simplv  as  admonitions  to  reduce  the  standard  of  living  and 
energies  (increase  proiluction)  that  food  supplies  and  capital  accumulati 
for  the  further  extension  of  food-producing  areas  (by  increasing  transpor¬ 
tation  facilities,  for  example)  may  be  made  available.  More  oo  \es,  a 
the  cost  of  the  expenditure  of  a  greater  proportion  of  the  total  sum 
human  energy  to  meet  the  needs  of  an  increasing  population. 

Reasons  for  Non-Tncrease  of  Population  of  China  and  Interior  Africa 
Whv  has  the  population  of  China  remained  stationary  and  that  of 
interior  Africa  actually  decreased  during  practically  the  same  period  in 
which  these  tremendous  increa.ses  in  population  were  occurring  e  se\\  ere  i 
Not  beomlse  births  were  any  less  nuraerona  in  China  or  Africa  Irat  bwan® 
the  deaths  eqnale,!  or  exceeded  the  nnmher  horn.  The  eanses  of  thoi^  deaths 
are  illuminating.  In  China  famine,  flood,  pestilence,  and  civil  war  d^oured 
incase  of  normal  years.  In  1849  some  U.^.OOfl  Clnne. 
perished  of  hnnRer.  And  it  may  he  eoneluded  that  if  pestdenee.  disaster 
Ld  civil  war  (itself  pnihably  the  result  of  hnn(ter)  did  not  clear  off  the 
surplus  iKipnlation  so  often  there  would  he  more  famines  to  bring  abont 
the  same  results.  In  Central  Africa  the  same  conditions  apply,  plus  the 
effects  of  the  overland  slave  trade.  Here  Western  civilisation  secures  the 
products  it  wishes  from  the  country  without  introducing  any  demees  to 
increase  food  supply,  and  as  this  means  that  the  energies  of  a  oertain  pro¬ 
portion  of  the  natives  (while  they  continue  to  live  and  «« 

diverted  to  other  tasks,  the  efforts  of  the  rest,  using  the  old  methods,  will 
not  suffice,  and  some  must  perish. 

C.reati:r  Efficiency  in  Production  the  Chief  Hope  for  the  Futi  re 
The  prospect  so  far  presented  seems  altogether  dismal  and  in  entire 
contra.st  with  Dr.  Smith’s  optimistic  anticipations.  But  the  future  is  not 
altogether  dark.  The  possibilities  that  promise  an  increase  in  food  supplies. 
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vitliout  a  c(»rres|M)ii(liii{r  iiuTcase  in  human  effort,  have  been  ignored 
(except  by  inference)  in  the  preceding  paragraphs  and  must  now  be  taken 
into  account. 

'Hie  fact  is  that  a  popular  misconception  of  what  are  the  really  signifi¬ 
cant  possibilities  for  obtaining  an  enlargeti  foo<l  supply  has  prevented  a 
rational  understanding  of  the  subject.  Writers,  generally,  have  so  much 
emi)ha.si/.ed  the  future  importance  of  the  geographically  unused  land  areas 
of  the  world,  j)articularly  the  tropics,  that  the  public  has  been  fascinated 
by  this  lure  to  such  an  extent  as  to  ignore  other  factors  that  will  more 
certainly  fulfill  expectations.  The  chief  hope  for  the  future  lies  in  the 
promise  of  greater  efficiency  in  pro<luction  by  the  human  race  itself.  Every 
device  and  every  discovery  that  leads  to  enlarged  food  production  without 
also  entailing  more  human  labor  may  be  count(‘d  as  contributing  to  a  net 
gain  in  the  world  s  well-being,  provided  that  such  increase  in  f(M>d  is  not 
ab.sorbed  by  an  increase  in  population  of  e<iual  consuming  capacity.  Even 
if  the  t(»tal  quantity  of  fo<Kl  now  pn)dueed,  relative  to  population  numbers, 
is  not  increasetl,  if  only  a  proj>ortionately  les.ser  number  of  workers  are 
able  to  produce  as  much  food  as  is  now  available  per  person,  there  will  be 
a  gain,  for  the  toilers  who  are  thus  relea.setl  can  devote  their  efforts  to  the 
production  of  other  commodities  for  our  comfort.  Contrariwise,  if  some 
new  invention  in  mechanical  pna'cssing  of  materials  makes  possible  the  same 
output  with  a  less  number  of  operatives,  then  we  have  so  many  more  iiuli- 
viduals  available  for  the  intensification  of  agriculture — similarly  a  net  gain. 
It  is  said  that  an  increased  wage  paid  an  Indian  emdie  ordinarily  results 
merely  in  his  being  willing  to  work  only  five  days  in  the  week  where  before 
he  worked  six,  even  though  his  hunger  is  not  fully  appea.sed.  The  sacrifice 
of  toil  is  to  him  greater  than  the  internal  pangs  due  to  insufficient  nourish¬ 
ment.  It  has  been  found  that  this  aversion  to  toil  is  largely  due  to  the 
effects  of  the  hookworm  disease;  hence  eradication  of  that  ailment  in  India, 
as  in  the  American  South,  will  make  the  coolie,  like  the  negro,  more  pro¬ 
ductive  without  subjecting  him  to  greater  physical  wear  than  he  now 
endures. 

It  has  been  suggested  in  an  earlier  paragraph  that  the  extension  of 
wheat  growing  farther  into  northwestern  Canaila  under  existing  conditions 
would  afford  no  relief  because  such  an  extension  could  only  be  made  possi¬ 
ble  by  a  rise  in  price.  Additional  railway  lines  would  not  help  unless  they 
shortened  the  distance  over  which  transportation  was  necessary.  Hence, 
also,  when  the  railway  line  from  these  areas  to  Hudson  Bay  is  completed, 
an  immediate  great  gain  will  have  been  achieved,  for  then  this  region  will 
have  a  shorter  outlet  to  the  seal>oard,  with  the  attendant  cheap  transporta¬ 
tion  of  ocean  carriage,  and  its  wheat  crop  can  enter  the  London  market  at 
a  profit  at  the  present  price  level.  Again,  if  some  mineral  product  of  high 
value  and  small  bidk  shoidd  be  found  in  the  Canadian  region,  and  farmers 
adjacent  could  grow  the  food  necessary  to  8up|>ort  the  mining  population. 
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the  problem  of  utilization  of  these  areas  would  be  solved.  This  is  the 
funetion  of  vegetable  and  meat  production  (cattle,  reindeer,  yak)  in  north¬ 
ern  and  interior  Alaska  in  connection  with  gold  mining  there.  If  any 
person  is  dazzled,  however,  by  the  aj)parent  ]>ossibilities  of  unlimited  exten¬ 
sion  of  agriculture  into  distant  undeveloped  lands  he  should  read,  for  an 
appreciation  of  the  true  economic  situation,  Scofield’s  account®  of  the  prob¬ 
lems  of  the  farmer  in  a  remote  irrigation  area. 

Value  of  Machine  Pr()ci>;si» 

Machine  seeding  and  harvesting  and  the  roller  process  in  flour  making, 
combined  with  the  ilevelopment  of  railr<)ad  aiul  ocean  navigation,  provided 
Europe  with  bread  made  from  hard  spring  wheat.  The  recent  application 
of  machinery  to  rice  growing  in  Texas  and  Louisiana  promises  to  bring 
about  a  similar  reduction  in  the  cost  of  growing  that  grain.  Even  now, 
with  high-priced  labor,  it  is  possible  to  produce  rice  there  at  a  lower  cost 
than  can  the  cheap  coolie  by  his  garden  cultivation.  In  actuality  the  agri¬ 
culture  of  China,  particularly,  is  wa.steful  and  inefticieni  in  many  respects, 
and  wo  may  sec  the  day  when  machines  will  produce  more  rice  with  less 
lalK)r  in  China  than  its  struggling  millions  have  ever  made  the  earth  bring 
forth.  Our  ohl  farms  and  the  old  crops  are  having  their  labor  costs  re- 
ducetl  by  the  farm  tractor;  its  use  will  make  profitable  the  development  of 
lands  climatically  uncertain,  as  one  or  two  crop  failures  in  five  will  not  spell 
the  disa.ster  that  would  ensue  with  horse  cultivation ;  similarly  the  tractor 
will  permit  the  fallowing  of  land  for  alternate  year  cropping.  The  cen¬ 
trifugal  separator  and  mechanical  milkers  have  in  like  manner  reduced 
dairying  costs. 

Scientific  Agriculture 

Varieties  of  wheat  requiring  a  shorter  season  to  mature  or  made  drought- 
H'sisting  by  plant  breeding,  of  potatoes  and  sugar  beets  bred  to  give  higher 
yields,  selectioi.  of  peaches  with  green  bark  to  prevent  too  early  budding 
and  frost  injury,  larger  yields  from  the  same  fields  by  introduction  of 
alfalfa  hay.  the  soy  Iwan,  and  the  peanut — all  make  for  true  gains  in  the 
total  food  supply.  Fertilizers  from  new  sources,  nitrogen  from  the  air, 
and  coke-oven  by-prcMlucts,  phosphorus  from  the  blast-furnace  refuse  will 
also  enable  the  same  acres  and  the  same  lalmr  to  pnaluce  additional  food. 

More  scientific  practice  of  agriculture,  generally,  can  do  much  to  enlarge 
the  food  supply.  Hy  terrace  plowing,  water  pockets,  and  use  of  explosives 
moisture  may  be  conserved  and  soil  erosion  prevented.  In  Hawaii  the 
rows  of  sugar  cane  are  covered  with  paper  which  the  young  shoots  of  the 
cane  can  penetrate  but  which  prevents  the  growth  of  weeds.  Ensilage 
permits  the  use  of  all  the  corn  plant;  animal  industry  carried  on  in  con¬ 
nection  with  ensilage  feeding  enriches  the  farm  with  manure;  crop  rotation 
of  the  proper  kind  keeps  farm  labor  busy  at  all  seasons;  the  hog  can  be  used 
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to  harv»‘st  peanuts,  goats  to  crop  steep  liillsides,  sheep  can  be  made  profit¬ 
able  by  eliminating  the  useless  dog.  In  Brazil  the  Indian  zebu*  has  been 
introduced  Ix'eause  it  has  been  found  that  such  hybrids  are  immune  to 
tropical  cattle  disea.ses  (partietdarly  Te.xas  fever)  and  give  fine  meat;  in 
(Jermany  the  same  hybrid  is  found  to  be  resistant  to  tuberculosis.  Cattle 
raising  in  all  the  warm  parts  of  the  world  where  pasturage  is  abundant  the 
year  round  is  thus  made  jmssible.  In  Africa  a  cross  with  the  zebra  is  pro¬ 
viding  a  similarly  immune  work  animal.  As  it  has  been  established  that 
salmon  return  to  the  stream  in  which  they  were  born  it  will  be  profitable 
for  privately  owned  canneries  to  conduct  hatcheries  and  a-ssure  themselves 
of  a  perennial  run  of  fish. 

Tree  crops  also  promise  much.  Spraying  assures  saving  the  yield  of 
many  fruit  orchards;  it  has  been  found  that  orchards  on  slopes  escape  frost 
damage.  With  proper  mulching  it  may  be  possible  to  grow  olives  on  the 
American  Great  Plains.  Indigo  chemically  produced  has  freed  lands  for 
focal  crops,  as  may  also  synthetic  nibber.  The  cotton  seed  and  the  palm 
kernel  are  no  longer  wastecl.  the  coeonut  by  chemical  treatment  yields  a  sub¬ 
stitute  for  butter  fat,  maize  now  supplies  us  with  corn  oil  and  corn  syrup. 

Bf:ttkr  h\M)i>  Conservation  and  Distribi  tion 

Modern  dehydration,  without  destroying  flavor,  enables  us  to  con.st*rve 
the  sea.sonal  oversupply  of  perishable  vegetables  without  recourse  to  ex- 
pcuisive  canning,  particularly  the  difficultly  stored  sweet  potato  and  the 
watery  tomato.  If,  in  addition,  we  can  bring  ourselves  to  accept  so  much 
of  socialistic  d(K*trine  a.s  to  provide  for  public  purchase  of  eon.servable  crop 
surpliLses  in  any  one  region  and  store  them  in  government-owned  ware- 
hous«‘s,  we  can  at  once  insure  the  grow’cr  and  stabilize  prices.  Drietl  milk 
is  already  on  the  market.  Improvement  in  refrigeration  may  make  avail¬ 
able  such  tropical  fruits  as  the  dasheen,  the  plantain,  the  avocado,  and  the 
mango,  as  w'cll  as  the  banana. 

Better  transportation  and  distribution  will  permit  wider  use  of  mate¬ 
rials  that  now  often  go  to  waste.  A  barge  load  of  apples  from  the  northern 
Xew  York  region  ti»*d  up  at  the  East  Side  in  New  York  City  would  find 
a  rea«ly  sale.  Motor  trucks  permit  outlying  farmers  to  grow  green  vege¬ 
tables  for  city  consumption.  The  dispersal  of  industry  to  suburban  dis¬ 
tricts  will  make  chicken  raising  and  Imh'  keeping  possible  for  the  workman. 
An  acquaintance  got  600  pounds  of  honey  from  hives  in  his  back  lot  during 
the  season  of  the  sugar  shortage. 

Most  of  these  items  Dr.  Smith  suggests,  as  well  as  others  of  similar 
nature  that  his  wider  knowledge  permits  and  which  have  been  missed  here. 
Ever>’  one  of  them  opens,  or  has  opened,  the  possibility  of  a  larger  food 
supply  at  no  increase  in  human  effort.  Taken  together  they  a'fford  promise 

*  S«e  fiuU.  /\iN  AmfT.  Vniom,  Vol.  40,  1915.  pp.  674479,  quoting  B.  H.  Hunnicut  and  Maria  Doa  Hie* 
tromJoum.  v/ Hemiily,  Mai.  1915. 
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of  enough  to  eat  in  the  immediate  future.  But  their  general  nature  will 
sufficiently  indicate  that  time  is  needed  to  bring  them  into  play.  We  are 
not  threatened  by  any  avalanche  of  new  food  in  the  next  few  years.  Will 
I>opulatlon  growth  in  the  meanwhile  outstrip  inventive  genius  for  providing 
food  increases?  Perhaps  the  best  preventive  for  that  will  be  a  world 
insistence  on  a  higher  standard  of  living  in  all  countries,  as  the  surest 
metlMKl  of  checking  the  poverty  swarming  that  now  obtains  in  some  areas. 

(’ertaix  Recent  Dlsccssions  of  the  Food  Problem 

The  argument  thus  far  has  t)een  general  rather  than  specific.  There¬ 
fore  it  seems  due  the  reader  who  has  been  sufficiently  interested  in  the  sub¬ 
ject  to  pursue  it  to  this  point  that  recent  detailed  discussions  of  various 
pha.ses  of  the  general  problem  lx*  brought  to  his  attention,  as  indicative  of 
the  sources  from  which  information  and  opinion  on  the  several  factors 
involved  may  be  gained. 

The  “Geography  of  Ihe  AVorld’s  Agriculture,”  recently  reviewed  in 
thm*  pages.'®  contains,  in  addition  to  its  many  vahmble  maps  and  accom¬ 
panying  discussions  of  the  distribution  and  production  of  the  world’s  food 
crops,  on  pages  148-140  a  bibliography  of  the  more  important  statistical 
sources  on  agricultural  pro<luction  in  all  parts  of  the  world. 

ISTIJIXATIONAL  Al'I'ORTlONMENT  SuO(U>Ti:D  BY  WaR  GoNDITIONS 

Reference  has  already  been  made  to  an  article  by  G.  H.  Roorbach  in  the 
Annals  of  the  Anurican  Academy  of  Political  and  Social  Science.  All  the 
November,  1917,  number  of  this  publication  is  devoted  to  the  general  sub¬ 
ject  of  “The  World’s  Foot!.”  The  contents  comprise  about  three  dozen 
different  artich*s.  each  by  a  «lifferent  author,  grouped  under  four  hearts: 
“The  World’s  Food.”  “Food  Utilization  and  Uonservation,”  “Protluction 
and  Marketing  Plans  for  Next  Year,”  “Price  Control.”  The  article  by 
Roorbach  bears  most  directly  on  the  general  topic  of  the  present  paper  and 
contains  much  interesting  matter  in  the  way  of  comparative  statements 
of  fmxl  pnxluction  and  consumption  in  the  different  countries.  Roor¬ 
bach ’s  main  contention  is  that  in  any  one  year  the  margin  of  f<x)d  produc¬ 
tion  over  fofxl  consumption  is  very  narrow.  Written  at  the  crisis  of  the 
war,  it  is  only  natural  that  the  chief  emphasis  of  all  the  papers  should  be 
on  the  immediate  problem  of  war  netxls.  Nevertheless,  B.  S.  Butler,  in  a 
contribution  on  “International  Rationing”  predicts  (p.  40)  that  the 
after-the-war  period  will  see  the  adoption  of  some  scheme  by  which  all 
raw  materials,  including  food,  will  be  internationally  apportioned.  Thus 
Italy,  for  example,  will  engage  to  sell  the  United  States  a  certain  bulk  of 
olive  oil  only  on  the  basis  of  receiving  from  us  a  fair  exchange  value  in  raw 
materials  of  our  production  which  Italy  lacks.  The  present  tendency, 

•‘•V.C.  Finch  »n<1  O.  E.  B»ker;  «ieo*r»phy  ol  the  WorW*  Airriculture.  Office  of  Farm  ManaKcment. 
IT.  S.  Dept  of  Avrlc.,  Waihintton.  D.  C..  1917.  Reviewed  in  the  Oeogr.  Xrr..  January,  1920.  pp  74-78. 
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becauso  of  the  collapse  of  international  exchange,  to  international  barter  of 
coinnuxlities,  is,  in  this  connection,  suggestive. 

Kcpresentatives  of  the  neutral  nationalities  each  present  the  plight  of 
their  country  in  r»“spect  of  food,  and,  while  we  may,  without  malice,  assume 
that  they  made  their  several  needs  appear  as  urgent  as  possible,  there  was 
probably  no  downright  overstatement.  Fridtjof  Xansen  points  out  (p.  44) 
that,  despite  the  fact  that  in  many  years  emigration  from  Norway  was 
greater  than  one  half  the  increase  in  population  by  birth  and  in  some  years 
e<iual  to  the  total  of  such  increase,  that  country’s  increa.se  in  population 
during  the  last  century  had  nevertheless  been  the  greatest  in  all  Europe  and 
wa.s  in  the  ratio  of  100  to  254;  also  that  agriculture  was  still  the  main  re¬ 
source  of  Norway  and  that,  while  its  practice  had  been  much  intensified,  the 
returns  had  not  kept  pace  with  population  growth.  Hence  Norway  needed 
now  to  imi^ort  58  per  cent  of  her  grain  refpiirements,  33'/^  per  cent  of  her 
fats,  and  all  her  sugar.  A.  R.  Nordvall  (pp.  57-58)  stated  that,  while,  be- 
twemi  1820  and  1830,  82  per  cent  of  all  the  Swedes  were  agricultural  work¬ 
ers  and  in  1910  only  48  per  cent,  Sweden  was  nevertheless  i>roducing 
greater  crops  now;  but  that  in  spite  of  this,  whereas  formerly  there  was  an 
exjwrt  surplus,  now  about  one-fourth  of  their  fo(Ml  reciuirement  was  im¬ 
ported. 

For  the  Allies  the  fomi  situation  of  Japan  (pp.  81-82)  was  indicated 
by  Viscount  K.  Ishii  as  not  serious,  but  only  because  of  Japanese  frugality 
as  compared  with  the  “magnificent  luxury’’  of  America,  as  Japanese  food 
requirements  were  limited  to  the  barest  necessities  of  life  and  the  nation  s 
diet  consist txi  mainly  of  vegetables,  rice,  roots,  and  barley.  Francois  Monod 
leported  for  France  (p.  84)  that  French  wheat  production  before  the  war 
barely  e<iualed  home  consumption,  Arthur  Pollen  for  Great  Britain  (p.  91) 
that  by  weight  one-fourth  of  all  British  food  was  imported. 

Essential  Elements  in  Food 

In  the  section  entitled  “Food  Utilization  and  Conservation’’  is  a  very 
suggestive  article  by  E.  V.  McCollum  entitled  “Some  Essentials  to  a  Safe 
Diet”  (pp.  95-102),  emphasizing  the  significance  of  the  two  unknowns  in 
food  substances,  generally  referreti  to  as  vitamines.  The  author  points  out 
that  while  cereals  are  the  cheapest  energy  foods,  all  seeds  are  deficient  in 
mie  of  these  two  Uyod  es.sentials.  This,  the  “A”  vitamine,  is,  however, 
plentiful  in  milk,  in  eggs,  and  in  plant  leaves.  The  “B”  vitamine  is  absent 
from  imlished  rice,  from  both  vegetable  and  animal  fats,  from  sugars  and 
starches.  Lack  of  the  first  vitamine  pnaluces  eye  trouble  in  children; 
deficiency  in  the  second,  beri-beri  disease,  the  characteristic  of  which  is 
general  paralysis. 

Here  is  intro<luce<l  a  factor  of  the  foml  problem  that  has  only  been 
toucheil  upon  in  the  preewiing  paragraphs.  The  obstinate  refusal  of  the 
North  European  peasantry  to  adopt  our  high-yield  corn  as  a  chief  food 
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staple  has  been  much  commented  on.  But  it  appears  that  there  is  a  good 
rca.son  behind  this  instinctive  aversion.  The  maize  kernel  is  found,  by 
actual  experimeutation  with  human  beings,  deficient  in  three  ways  as 
human  f(K>d.  Its  protcids  are  not  of  satisfactory  character,  it  lacks  a  suffi¬ 
cient  amount  of  “A”  vitamines,  and  it  is  t<H)  poor  in  inorganic  salts. 
While  this  indictment  in  a  general  way  applies  to  all  cereals,  corn  alone, 
in  particular,  will  not  supjmrt  physiological  well-heiug  iu  a  growing  animal. 
Moreover,  it  appears  that  their  customary  unvaried  corn  hreail,  salt  pork, 
molas.ses  diet  is  responsible  for  the  fact  that  thousands  of  the  working 
people  of  the  American  South  at  the  end  of  winter  suffer  from  pellagra, 
us  do  also  the  Italians,  who  subsist  largely  ou  polenta.  If  milk  is  used, 
meat  can  be  dispensed  with,  hence  vegetarianism  is  entirely  feasible.  But 
the  cost  of  milk  must  go  up  and  up  as  far  as  is  neees.sary  to  preserve  the 
dairy  industry,  and  an  adeipiate  supply  of  green  vegetables  must  be  made 
available  to  the  city  dweller.  Green  vegetables  because  of  spoilage  are 
hazardous  stock  for  the  retailer;  hence  the  exorbitant  prices  usually 
charged.  The  alternative  is  a  resort  to  a  bread  made  up  of  cereal  with 
an  admixture  of  alfalfa-leaf  flour.  To  be  sure,  such  a  bread  would  be 
slightly  green  in  tint  and  a.stringent  in  taste,  but  small  matter  that  to  the 
food  enthusiasts  who  urge  blithely  that  if  we  will  only  overcome  our  silly 
prejudices  there  is  f(MMl  in  plenty. 

The  Problem  of  Marketing 

A.  B.  Ros.s,  under  the  title  “The  Point  of  Origin  Plan  for  Marketing” 
(pp.  20()-21()),  pro|M)ses  a  solution  for  this  problem  of  green  footls  by  the 
establishment  of  stamlardizing  plants  located  at  the  strategic  geographical 
points  between  a  given  producing  region  and  its  city  market.  He  suggests 
that  all  raw  produce  from  the  farm  shall  pa.ss  through  such  plants  and, 
under  direction  of  an  expert,  be  graded,  prepared  for  the  retail  market,  and 
placed  in  cold  storage  or  canned  whenever  there  is  an  oversupply  of  perish¬ 
ables  at  a  i)articular  time.  Retailers’  aud  consumers’  co-operatives  gen¬ 
erally  could  depend  on  such  a  regional  institution  for  all  requirements  of 
the  local  market,  and  this  would  do  away  with  the  erratic  aud  cxi)ensive 
trans.shipment  now  characteristic  of  the  distribution  of  many  perishable 
foods. 

Herbert  Hoover”  likewise  maintains  that  agricultural  industry  must  be 
made  to  pay  adequate  returns  to  the  farmer  and  concurs  iu  the  finding 
that  the  excessively  high  cost  of  foo<is  to  city  customers  results  from 
faulty  transportation  aud  the  altogether  disproportionate  sprcatl  in  price 
between  the  wholesaler  and  consumer.  Like  Ross,  he  finds  this  to  be  due 
in  part  to  the  wide  distances,  often,  between  the  producing  areas  and  their 
markets,  which  could  usually  be  remedied;  and  the  fact  that  each  of  the 

U  U.  C.  Hoover:  Some  Note#  on  Agricultural  Readjuitiuent  and  the  High  Coet  of  Living.  Saturday 
Ettning  Pott.  Vol.  193,  1930,  April  10,  pp.  8-4.  4S.  46.  49,  80. 
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intermediaries  concerned  in  this  faulty  distribution  system,  wholesaler, 
transportation  apent,  commission  man,  cold-storapre  warchouser,  food  manu¬ 
facturer,  retailer,  must  make  a  separate  profit  on  his  investment ;  and,  as 
each  one  of  them  conducts  his  business  on  a  percentage  basis,  every  increase 
in  tbe  original  payment  to  tbe  farmer  is  many  times  enlarged  before  the 
comnnality  gets  to  the  consumer. 

Helkase  of  Land  by  Xationai.  Prohibition 

Keverting  to  the  Annals  articles  there  is  one  more  paper  of  interest,  that 
of  A.  (’.  Higtdow  (pp.  llU-lb?),  “The  Sheep  Industry  of  the  United 
States,”  in  which  it  is  stated  that  between  19(K)  and  1910  tbe  acreage  of  land 
under  cultivation  in  the  Uniteil  States  showed  a  per  capita  decrease  of  10 
per  cent  and  that  production,  by  commodities,  of  butter,  oats,  wheat,  and 
corn,  decreased  10,  11,  15,  and  21  per  cent  respectively  per  capita.  On 
the  other  hand  K.  E.  Smith**  estimates  that  d,b(K),(MM)  acres  devoted  to  corn, 
barley,  and  rye  for  liipior  production  have  been  released  for  food  growing 
by  national  prohibition  and  that,  altogether,  prohibition  has  directly  and 
indirectly  freed  .some  5,(MM),(MM)  acres,  enough  to  feed  4,(K)0,000  people. 
Because  of  high  prices  during  the  war  years,  he  further  estimates  that 
some  25,000,(KK)  to  :{5,(M)0,(M)0  more  acres  of  American  land,  formerly  waste 
and  pasture,  were  brought  under  cultivation. 

Checking  Overpopulation 

It  is  quite  distressing  to  proceed  indefinitely  in  a  pessimistic  strain 
on  this  subject,  hence  the  slight  relief  suggested  by  this  recovery  of  land 
for  food  through  prohibition  is  pleasing.  And  the  situation  is  not  alto¬ 
gether  hopeless.  Hut  all  the  remedies  proposed  approach  the  problem  from 
the  wrong  side.  While  it  is  altogether  laudable  to  urge  all  possible  means 
for  increasing  the  food  supply  and  procuring  its  better  distribution,  it 
ought  to  be  made  a  first  object  of  tbe  nations  of  the  world  to  “succeed  with 
what  they  have”  instead  of  desiring  to  expand  indefinitely  in  numbers 
regardless  of  the  present  world  provision  for  subsistence.  In  other  words 
it  should  be  much  easier  to  curb  overpopulation  than  to  provide  new 
avalanches  of  food. 

Readers  of  this  Hevku'  will  therefore  find  of  equal  interest  an  article 
by  J.  0.  P.  Bland**  in  wbicb  five  books  and  papers  of  great  geographic 
significance  are  reviewed,  inasmuch  as  the  contributions  that  Bland  ana- 

•*  R.  E.  Smith;  Thirty  Million  More  Arrei.  Imirprmifnt,  Vol.  97. 1919.  pp.  292-293. 

1*  J.  O.  P.  Bland;  Population  and  Food  Supply.  Edinburgh  At..  Vol.  227.  1918.  pp.  232-252.  The  tire 
puhllratloni  reviewed  are: 

Jamei  Marrhant:  Birth-Rate  and  Empire.  London.  1917. 

The  Declininff  Birth-Rate:  Report  of  the  National  Birth-Rate  ('ommiuion  [of  Great  Britain].  Ix>n- 
don.  1916. 

C.  K.  Millard;  Population  and  Birth  Control:  An  Addreai.  Leiceiter,  1917. 

Adelyne  More;  Fecundity  Ven>ua  Civilisation.  London.  1917. 

William  Bateeon;  BioloKical  Fact  and  the  Structure  of  Society  (Herbert  Spencer  Lecture.  1912). 
Oxford.  1912. 
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lyzes  all  emphasize  the  effect  of  the  factor  of  population  growth.  In  what 
follows  the  fiprures  for  hirth  and  death  rates  and  other  vital  statistics  are, 
unless  otherwise  indicated,  taken  from  this  article. 

Jiland  points  out  that  the  various  panaceas  that  have  been  proposed  for 
the  amelioration  of  human  woes  recognize  that  the  first  essentials  in  such 
a  program  are  the  reduction  of  poverty  and  the  elevation  of  standards  of 
living  among  manual  workers,  hut  that,  contrariwise,  the  proposers  of  such 
panaceas  usually  refust*  to  recognize  that  the  fundamental  cause  of  economic 
pressiire  is  overpopulation.  Any  proposal  for  the  limitation  of  numbers  in 
a  given  national  group  seems  to  he  instinctively  resented  and  to  provoke  a 
feeling  akin  to  race  hatred.  Hence,  Bland  says,  positive  checks — war,  pesti¬ 
lence,  famine — must  operate.  The  ft'cundity  of  the  human  race  has  become 
adapted  to  these  positive  checks.  In  the  Middle  Ages  the  European  hirth 
rate  was  45  per  thousand,  and  the  death  rate  the  same;  during  the  last 
century  the  hirth  rate  has  not  been  greatly  rediiced,  but  the  death  rate  is 
only  14  per  thousand.  Hence  the  enormous  increa.ses  in  popidation  of 
modern  years.  M.  Hardy,  a  French  scientist,  is  quoted  to  the  effect  that 
an  equal  distribution  of  the  total  proteids  annually  available  in  foods  would 
give  each  individual  only  two-thirds  the  amount  necessary  for  physical 
efficiency  and  that  this  shortage  would  exist  even  if  the  underfed  mas.ses  of 
India  and  China  were  eliminated  from  the  calculation. 

Populations  Cannot  Incriiase  Indefinitely 

Opposed  to  the  obvious  remedy  for  such  conditions  a  number  of  factors 
operate.  Because  the  exploitation  of  a  virgin  America,  the  development  of 
transportation  facilities,  and  industrialized  me<*hanics  permitted  large  in¬ 
creases  in  the  population  of  the  temperate  zones  during  the  last  century  with 
some  actual  increase  in  comfort  for  all,  it  is  popularly  conceived  that  this 
increase  in  numbers  can  go  on  indefinitely  without  bringing  into  operation 
the  law  of  diminishing  returns.  Here  it  is  overlooked,  first  of  all,  that  the 
former  food  reservoirs  are  rapidly  developing  their  own  industrial  civiliza¬ 
tion  and  increasing  their  populations  correspondingly,  so  that  shortly  they 
will  not  produce  an  export  surplus  of  food.  The  United  States  has  only 
recently  arrived  at  this  verj-  point ;  New  Zealand,  Australia,  Chile,  and 
Argentina  will  follow. 

The  Race  PBFi5ERVATioN  Instinct 

A  second  difficulty  is  the  instinct  of  race  preservation  and  national 
expansion,  already  referred  to,  which  has  for  its  practical  basis  the  mili- 
tari.st  need  for  man  power  and  the  capitalistic  recpiirement  of  cheap  labor. 
In  view  of  the  war  extremities  then  prevailing  one  can  forgive  the  state¬ 
ment  of  Sir  Bernard  Mallet  in  his  presidential  address  before  the  Royal 
Statistical  Society  on  November  20, 1917,^*  to  the  effect  that  many  petiple  see 

D  Sir  Bernard  Mallet;  Vital  Statlitici  Ai  Affected  by  the  War,  Journ.  Royal  SlatiRieal  Soc.,  Vol.  81, 1918, 
pp.  146.  London. 
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.he  dee-1, .....j:  h.r.h  r»,e  „f  Europe  .  e.„«e  for  eougro.uU.iou  i„  view  of 
the  foresee,,  shortage  ,he  world’s  foo,i  supplies,  but  he,  even  it  this 
shortage  is  aeluall.v  uuiieudiug,  whieh  he  doubts,  would  be  unable  to  Iwk 
with  ,ndlffere,ue  on  the  phenomenon  of  the  deelining  birth  rate.  “His 

instnu-t  of  ra,-e  preservation."  He  might  have  taken  heart  if  he  ha.i  eon- 
si, ler, si  the  rw-ortl  of  the  “.Irgeiierate”  Freneb  during  the  war  and  the 
aets  of  ixipiilaliou  iii  New  Zi-alaii.l  and  Holland  as  set  forth  below. 

Religious  Teachings 

The  third  and  last  difficulty  in  hrinpinp  about  anv  reduction  in  national 
inerense  IS  the  ,„Hiie,,.-e  of  r,-ligio„»  t.-a.-biiig.  “Be  fruitful  and  multipiv  ” 
replenish  ihe  earth,  “the  lairil  will  provide”  are  the  preeepts  of  th^  Old 
Tertament  .lewisli.  the  fonfueiaii,  ami  the  India,,  religion,  aliL  The 
hinese  ami  Japanese  i.b-as  of  am-estor  worship  are  akin  to  these  religious 
preerpts  in  , heir  ,.ffe..,s  on  .mpulation  inerea,;.  Siirh  religloT,  ,  1 

.way  have  bee,,  well  enough  a . .  to  the  times  when  thev'  were  fi,^ 

.romulgated  hut  they  s,-ar.-ely  fit  now.  There  will  no  doubt  be  reader  of 

:r r; 

aierage),  now  ha.e  a  birth  rate  near  the  bottom  of  the  list,  elose  to  that 
hllf  thaTf'rt  Profexsion  and  the  teaehers,  who  are  lowest,  and  only  one- 
that  of  the  eoal  miners  and  the  agrieultural  laborers,  who  head  the  list ! 

BinruR  Peoi-i.e  N’EraiED  RATiitai  Than-  More 

We  1,  I  ""*''*‘a*  *ttiowledge  is  seen  to  be  reekless  follv 

We  need  not  more  of  the  fit  but  fewer  of  the  unfit.”  '  '  '  ' 

famni“'“lu"rb-“"'--""'''c^'*‘  Proportion  to  the  sire  of  the  • 

hirth  rate  is  oO  per  thousa,,,..  ,f  ,he  death  rate  of  fliiiia  wer^^  rXrf  I 

:  .»  ~„„,eraeti„g  foree,  there  woiiM  b: 

was  •ioo  '  at,  In  Bombay,  India,  the  infant  mortality 

birthT  li.  '  ^1  e'atement  the  first  figure  in  eaeh  elaas  gives  the 

oirths,  the  second  the  deatbc  ikam  i  orwi  •  j  •  K  cs  ine 

Fnaii«n  I  ir  !  IrOIIO  married  males  under  55  years  in 

jnpland.  I  pper  and  middle  class,  119:76.4;  skilled  workmen  153.112  7. 
unskilled  workmen  *^13.15*^  5  TLa  ff  *  e  i  '  .Ha-.* » 

graveyard,  with  bunmn  w^tt. 
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Hut,  it  will  be  urped,  rt^iuction  in  number  of  births  spells  race  suicide, 
particularly  since,  altogether  aside  from  chauvinistic  national  ideals,  the 
re<luction  is  greatest  just  in  those  classes  that  it  is  desirable  shouhl  be 
perpetuated.  Such  is  not,  however,  the  case.  In  1861)  the  birth  rate  in 
New  Zealand  was  high,  over  40  per  thousand;  in  1911  it  had  deelinetl  to 
26  per  thousand.  Hut  at  the  same  time  the  death  rate  ha»l  been  reduced 
to  9.5  per  thousiuul,  the  lowest  on  recortl,  and  the  natural  increase  due  to 
the  excess  of  births  over  deaths  sufficed  to  double  the  New  Zealand  popu¬ 
lation  in  44  years.  Nevertheless  the  Hishop  of  London  in  1913,  having 
this  low  New  Zealand  birth  rate  brought  to  his  attention,  was  constrained 
to  utter  grave  warning  in  view’  of  the  “glorious  fertility”  of  China  and 
Japan.  Of  even  greater  significance  to  geographers  is  the  record  of 
Holland.  In  that  country  birth-rate  restriction  was  made  a  matter  of 
national  policy  on  humanitarian  and  eugenic  grounds.  Hetween  1881  and 
1910  the  birth  rate  fell  to  28  per  thonsand,  the  death  rate  to  12.3  per 
thousand,  the  lowest  in  Europe.  In  the  last  fifty  years  the  average  stature 
of  the  Dutch  people  has  inereased  by  4  inches,  and  the  physical  and  social 
status  of  the  population  has  much  improved.  The  Dutch  themselves  attrib¬ 
ute  this  betterment  of  the  national  stock  to  education  of  the  poorest  and  the 
physically  unfit  in  regard  to  the  evils  of  families  unrestricted  in  size. 
Here,  again,  it  will  be  hard  to  find  any  other  way  to  “beat  the  Dutch.” 

No  Prospkct  of  Df.crease  of  Yfx.low’  and  Hlack  Races 

There  is,  however,  little  doubt  but  that,  despite  the  various  difficulties, 
preventive  checks  on  the  birth  rate  will  come  to  be  generally  applied  in  the 
near  future  in  all  temperate  lands  and  among  all  European  peoples.  The 
real  danger  zone  is  in  the  tropical  and  subtropical  lands  inhabited  and 
oceupied  by  the  yellow  and  black  races.  These  areas  are  the  potentially 
great  food  reservoirs  of  the  future  and  the  naturally  complementary  trade 
areas  for  the  temperate  lands.  In  exchange  for  their  raw  products  we  can 
furnish  their  peoples  with  our  industrial  products.  Hut  it  seems  to  be 
quite  well  demonstrated’®  that  the  white  race  cannot  work,  flourish,  and 
procreate  in  such  latitudes.  Hence  development  of  the  tropics  must  depend 
on  the  labor  of  tropical  native  peoples. 

Hut  these  peoples,  blacks,  Chinese,  East  Indians,  when  protected  by 
Euro])ean  supervision  from  the  positive  checks  of  war,  pestilence,  and 
famine,  tend  immediately  to  fill  up  their  countries  to  the  absolute  level  of 
subsistence.  In  India,  owing  to  irrigation  extension  and  public  sanita¬ 
tion  introduce<l  by  the  Hritish,  the  population  increa.sed  from  an  already 
crowded  287,000,000  in  1891  to  315,000,000  in  1911  without  in  the  least 
improving  the  economic  conditions  of  the  coolie.  Governor  Yager’*  has 

See  (irUnth  Taylor:  The  Settlement  o(  Tropiral  Auetralia.  Gfogr.  Rrr.,  Vol.  8. 1919.  rp  M-115.  for  a 
very  eareful  and  authoritative  statement  on  this  point;  also  the  writings  of  Ellsworth  Huntington. 

1*  Arthur  Yager:  Overcrowded  Porto  Rico.  Oeogr.  Rev..  Vol.  1. 1918.  pp.  211-212. 
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made  very  clear  the  similar  effect  in  an  American  tropical  possession,  and 
a  n*cent  publication  by  tbe  Department  of  Commerce‘s  supplies  like  facts 
with  reference  to  Barbados  and  Jamaica.  In  fact,  of  all  the  West  Indies, 
only  in  Cuba,  where  a  white  South  European  population  predominates,  are 
the  standards  of  livinp  rea.sonably  hiph  according  to  our  measure. 

The  only  alternatives  available  to  combat  these  conditions,  to  prevent 
the  tropical  peoples  from  so  completely  oecupyinp:  their  lands  (once  posi¬ 
tive  checks  to  population  growth  are  removed)  that  only  a  mcafrer  existence 
will  be  afforded  the  indipenous  population  and  no  room  be  available  for 
plantation  culture  and  exjwrt  production  in  exchanpe  for  temperate-land 
manufactures,  and,  at  the  same  time,  to  secure  the  toil  of  the  natives,  are: 
either  forced  labor  under  European  supervision — virtual  slavery,  apainst 
which  all  enliphtened  thoupht  rebels — or  the  raisinp  of  the  standard  of 
livinp  amonp  the  black  and  yellow  races. 

The  Difficult  Problem  of  the  Tropics 

Hut  this  last  and  only  solution  is  not  an  easy  one  to  apply.  The  tropics 
are  and  must  always  be  the  land  of  tomorrow.  What  can  be  done  one  day 
can  just  as  easily  be  done  the  next,  for  it  will  be  just  the  same  as  that  just 
]»a.s.sed;  no  ne<‘essity  for  seasonal  provision  for  the  future  or  old  ape  is 
imposeil  by  climate  or  the  conditions  of  natural  prinluce.  Industrial  and 
apricultural  education,  a  livinp  wape,  and  extraordinary  incentives  to  pur- 
cha.se  and  use  the  comforts  and  recreations  afforded  by  temperate-land 
devices,  improvement  of  apriculture  by  better  practices  and  intrcKluction 
of  labor-savinp  machinery,  substitution  of  diversifie<i  priKluction  for  the 
one-crop  metluMl  that  is  now  typical  of  each  of  the  different  districts,  will 
all  help  towanl  such  an  end.  Rut  preat  problems  remain  to  be  solved. 
Some  of  the  tropical  areas  are  overpopulated,  others  almost  altopether 
lack  inhabitants.  The  people  of  the  overconp«*sted  repions  cannot  well  be 
movetl  to  those  which  are  thinly  i>eople<l.  Waters’*  recopnized  this  diffi- 
cult.v  on  his  visit  to  the  Philippines  to  investipate  apricultural  conditions; 
Bowman’*  likewi.se  has  called  attention  to  the  home-lovinp  instinct  which 
prevents  the  plateau  dwellers  of  South  America  from  forsakinp  their 
barren  habitats  for  the  plainly  visible  luxuriant  slopes  at  lower  levels. 
Nevertheless  some  such  mipration  is  already  occurring  in  the  spread  of 
Chinese  coolie  labor  and  West  Indian  black  labor  to  various  tropical  shores. 

u  OtrraM  HftirU  aiKl  other*:  The  W*»t  Indie*  n*  an  Export  Field.  Speriot  Ao^nl*  Srr.  So.  741.  Bur.  of 
Foreirn  and  Itomestir  Commerce.  1'.  8.  Dept,  of  Commerce,  Waihington,  D.  C..  1917. 

•*  H.  J.  Water*:  The  I>eveIopinent  of  the  Thilippine  Island*.  Ofttgr-  Kfr.,  Vol.  5.  1918,  pp.  2K2-29‘2: 
reference  on  p.  288. 

>*  Isaiah  Bowman:  The  Hiirhland  Dweller  of  Bolivia:  An  Anthropoffeoirraphic  Interpretation,  Rn/I. 
Oetvr-  Stic,  nf  Pkilwlrfphia,  Vol.  7,  1909,  p.  160. 


FIVE  YEARS  OF  THE  PANAMA  CANAL:  AN  EVALUATION* 

By  ROBERT  M.  BROWN 

The  Panama  Canal  was  opened  to  traflRe  on  Aiifrust  15,  1914.  Duriii" 
the  three  hundred  years  since  BallM)a,  the  advantages  which  w’ould  follow 
the  completion  of  the  project  have  been  enumerated  time  and  a^ain.  Some 
of  these  were  obvious,  siich  as  the  shorteniiip  of  the  sea  route  between  New 
York  and  San  Franeisco,  while  others  were  more  obscure  and  only  pro¬ 
phetically  demonstrable,  such  as  the  increased  use  of  the  Missis.sippi  River 
waterway.  The  traflie  betw(H*n  the  (‘a.stern  and  the  western  shores  of  the 
Americas,  never  so  larpe  as  that  between  the  western  and  eastern  shores 
the  Old  World,  which  resulted  in  the  buildinpr  of  the  Suez  Canal,  was  sub¬ 
ject  to  a  problematical  increase  under  a  shortened  sea  way,  but.  over  and 
above  this,  facilities  for  the  (piicker  movement  of  the  navy  of  the  T'^nited 
States  from  its  Atlantic  to  its  Pacific  sealmard  or  vice  versa  were  of  para¬ 
mount  importance.  In  this  latter  ar«rument,  the  canal  miprht  be  considered 
a  payiii}?  investment  rcfrardless  of  costs  and  revenues.  The  canal  was 
opened  for  traffic  a  few  days  after  the  w'orld  war  bepran.  In  spite  of  the 
falling  off  in  commerce  due  to  the  war,  the  canal  l)ecame  a  payinpr  invest¬ 
ment  from  the  standpoint  of  actual  earninprs  before  the  armistice  was  siprned. 

Another  phase  of  the  canal  question  which  is  most  amazinp:  is  the  trans¬ 
formation  of  the  zone  from  a  pestilential  area  of  difficult  and  danprerous 
travel  to  a  land  where  the  death  rate  is  less  than  that  of  some  of  our  larpre 
cities,  as  well  as  to  a  land  of  well-paved  roads  and  bountiful  crops.  Some 
of  these  results  have  been  beyond  the  dreams  of  the  most  sanpruine  adherents 
of  canal  construction,  and  the  histf>ry  of  the  la.st  few  years  durinpr  which 
the  United  States  has  been  in  charpre  of  the  Canal  Zone  is  a  record  of 
remarkable  achievements. 

Catastrophe  and  disaster  are  still  ])roi>hesied  as  imminent  by  those  who 
believe  that  slides  and  earthquakes  have  not  registered  their  maximum  ex¬ 
pression  ;  but.  while  these  are  always  pos.sible,  they  appear  from  the  records 
of  the  last  few  years  to  be  fairly  remote  continprencies,  more  sendceable  as 
propapranda  aprainst  the  efficiency  of  the  canal  than  as  actual  warninprs. 

The  following  notes,  taken  from  the  annual  reports  of  the  Governor  of 
the  Panama  Canal,  prive  one  a  resume  of  actual  operations  for  a  period  of 
years.  By  means  of  the  results  so  far  achieved  we  can  now  test  the  validity 
of  the  earlier  theoretical  analyses  of  the  value  of  the  canal  and  prain  a 
clearer  idea  of  its  future  importance. 

•  For  an  account  of  the  canal  shortly  before  lU  completion,  see  J.  W.  Herbert:  The  Panama  Canal  r 
lu  Construction  and  Its  Effect  on  Commerce.  Bull.  Amer.  Gtogr.  Soe.,  Vol.  46.  1918.  pp.  240-254.  with  map  In 
1:660.000.— Edit.  Sot*. 
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Revt.nce 

The  tolls  levied  on  vessels  passinp  through  the  Panama  Canal  since  the 
opening  of  the  canal  (August  15,  1914)  to  July  1,  1919,  amounted  to 
H'2S,475.2H5.85,  Of  this  amount  a  part  is  uncollectible,  as  shown  below, 
leaving  as  the  actual  revenue  of  the  canal  from  tolls  the  sum  of  $24,810,- 
499.11.  Appropriations  by  (’ongress  for  canal  purposes  up  to  this  time 
have  been  $459,44d, 105.99.  For  the  fiscal  year  ending  June  30,  1919,  the 
tolls  collectwl  reached  the  sum  of  $6,156,118.95;  and  the  total  revenues  the 
sum  of  $6,354,016.98.  The  canal  authorities  claim  a  loss  during  the  year 
of  $867,526.48 — l)ecause  of  a  difference  between  the  Panama  Canal  rules 
for  the  measurement  of  the  tonnage  of  v«‘s.sels  and  the  ndes  as  laid  down 
by  the  United  States  statutes — and  a  total  loss  of  $3,664,786.74  since  the 
opening  of  the  canal.*  The  main  point  of  divergence  in  the  two  sets  of 
rules  has  reference  to  the  open  deck  cargo.  The  Panama  Canal  rules  pro¬ 
vide  that  on  ves.sels  earrA’ii.g  stores,  timber,  cattle,  and  other  cargo  on  open 
deck  spaces  the  tolls  which  are  payable  on  tbe  vessel’s  net  tonnage  shall  be 
increased  by  the  tonnage  of  space  occupied  by  the  goods  on  deck.  This 
riding  was  felt  particularly  by  the  lumber  interests  of  the  Pacific  Coast, 
and  upon  their  protest  the  Attorney  General  of  the  Unitwl  States  decided 
that  the  measurement  of  ves,sels  must  be  in  accordance  with  the  United 
States  rules  and  that  tolls  levied  in  excess  at  Panama  are  not  collectible. 
The  Panama  Canal  rate  of  $1.20  per  net  ton — each  100  cubic  feet  of  actual 
earning  capacity — was  higher,  in  many  instanees,  than  the  National  rate  of 
$1.25  per  ton  of  net  capacity.  The  difference  between  these  two  tonnage 
rates  has  (as  stated  above)  amounted  to  $3,664,786.74.  which  the  authori¬ 
ties  at  the  canal  report,  as  a  loss  but  which  under  the  circumstances  has  no 
potential  value. 

For  the  year  ending  June  30,  1918,  the  revenue  earned  was  for  the  first 
time  in  excess  of  the  expenses,  leaving  a  balance  in  favor  of  the  canal  man¬ 
agement  of  .$697.5.56.23.  The  previous  year  the  expenses  exceeded  the  rev¬ 
enue  by  .$979,648.90;*  and  to  July  1.  1919,  the  expenses  have  been  in  excess 
of  the  revenue  by  $4,618,690.75.  During  the  last  fiscal  year  the  revenues 
were  in  excess  of  enrrent  expenses  by  $241,822.21.*  The  increa.se  of  revenue 
from  tolls  and  the  maximum  yearly  revenue  which  could  be  eonfidently 
looked  for  with  a  normal  increa.se  each  year  in  the  number  of  ves.sels  using 
the  canal  depend  at  present  on  the  pos.sible  number  of  lockages  which  can 
be  permitteil  by  the  available  storage  capacity  of  the  reservoirs. 

VussEUs  Using  the  Canal:  Present  and  Fi’tvre 

The  average  number  of  l(K*kages  made  at  all  locks  for  each  month  of  the 
fiscal  year  ending  June  30,  1918,  was  195.39,  or  about  6.5  through  lockages 

I  ,ltM.  Sepl.  Gorrmor  th*  Panama  C'aitn/  /or  the  FitaU  I'nir  Ended  June  to,  19 lu.  Wuhlnvton.  D.  C.. 
pp  22.  170.  n«. 

>  Ibid.,  19U.  pp.  2«.  IM.  206. 


<  Ibid.,  1919,  p.  IW. 
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per  day.  The  greatest  number  of  lockages  made  in  any  month  occurred  in 
May,  when  the  Atlantic  locks  made  229  and  the  I’acitic  locks  225.  During 
the  year,  a  total  of  2,130  ves.sels*  pas.sed  tlirough  the  canal  with  an  average 
for  three  stations,  Gatun,  Pedro  Miguel,  and  Miratlores,  of  2,345  lockages.* 
This  average  for  the  year  ending  June  30,  1919,  fell  to  2,313.®  The  number 
of  ships  passing  through  the  canal  exceeds  the  number  of  lockages  because* 
of  the  possibility  at  times  of  passing  more  than  one  ship  through  in  a 
single  lockage. 

This  number  of  lockages  did  not  tax  severely  the  storage  capacity  of 
Gatun  Lake.  In  general  it  is  planned  to  have  this  lake  at  or  near  its  maxi¬ 
mum  allowable  elevation,  plus  87  feet,  at  the  bt'ginning  of  the  dry  sea.son, 
which  roughly  includes  the  first  four  months  of  the  ealeiular  year.  During 
the  fiscal  year  ending  June  30,  1918,  the  elevation  of  the  lake  was  plus  87.06 
feet  at  the  beginning  of  January,  ami  this  level  had  not  been  lowered  appre¬ 
ciably  on  February  1.  The  minimum  elevation  for  the  year  occurred  on 
April  21  at  plus  84.52  feet.^  For  the  year  ending  June  30,  1919,  the  maxi¬ 
mum  elevation  occurnHl  in  January,  when  the  water  stood  at  plus  85.56. 
The  minimum  elevation,  in  April,  was  84.15  feet.®  Practically  all  the  water 
above  plus  80  feet  is  available  for  use.  The  bottom  of  the  canal  through 
the  lake  is  40  feet  above  sea  level,  and  the  lowering  of  the  lake  below  plus 
80  feet  would  reduce  the  depth  of  water  for  floatments  below  40  feet.  It 
was  estimated  that  the  water  in  the  lake  not  used  during  the  dry  sea.son  of 
1918 — that  is  the  water  between  plus  84.52  feet  and  plus  80  feet — even  with 
allowances  for  proportionate  depletion  for  other  things  than  lockages  was 
sufficient  to  provide  for  15  complete  canal  lockages  daily  instead  of  the 
6.5  daily  average  which  was  actually  made.  A  large  part  of  the  water 
depletion  as  shown  below  is  fed  to  the  hydro-electric  generating  plant;  and 
it  was  further  estimated  that  by  conserving  the  amount  furnished  for  this 
purpose  the  upper  limit  of  lockages  might  be  increa.sed  to  36  a  day. 

The  maintenance  of  the  w’ater  level  of  Gatun  Lake  above  plus  80  feet 
depends  on  the  available  supply  yielded  by  the  hydrographic  basin,  the 
consumption  for  canal  purposes,  the  depletion  other  than  consumption,  and 
the  further  possibilities  for  water  storage. 

TIte  rainfall  over  the  Gatun  watershed  has  averaged  for  thirteen  years 
126.45  inches  a  year.®  The  three  driest  month.s — January,  February,  and 
March — have  a  monthly  average  of  2.8  inches.  Of  the  waters  of  the  lake 
lost  or  consumed  during  the  fiscal  year,  about  69  per  cent  went  in  spillway 
discharge.  During  nine  months  of  the  year,  the  water  is  in  excess  of  the 
demands  for  all  purposes  and  has  to  be  freed;  it  is  only  during  the  dry 
period  of  three  and  a  half  months  that  the  rainfall  is  insufficient  to  meet 
the  needs  of  the  canal  and  the  auxiliary  plants.  Thus  a  storage  capacity  in 
the  lake  is  necessary,  and  the  footage  between  plus  80  feet  and  plus  87  feet. 

*  Ann.  Rfiil.  (iorrmor  ij  Ihe  l‘iiinma  ranal  fnr  the  Fincftl  Vrar  EmM  .him  »>,  ms.  WashinKton.  I).  C.. 
pp.  135.  137. 

* /bid.,  l»i«,  p.  44.  *  Ibid.,  tyiy.V.ti.  ’  Ibid.,Uln.p.ii.  » /btfl., /SOK,  p.  43.  *  Ibid..  ttU.p.bb. 
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until  other  arrangements  are  made,  must  tide  over  until  the  rain  beeomes 
heavy.  No  immediate  need  of  extra  storage  seems  imminent. 

Tlie  eonsumption  of  water  for  loekages  during  a  year  is  only  7  per 
eent  of  the  total  lost  or  used.  Next  to  the  spillway  diseharges  from  the 
excessive  rains  (69  per  eent),  the  hydro-eleetrie  station  uses  the  greatest 
amount  of  water,  14  per  cent  of  the  total.  Almut  9  per  eent  is  lost  by 
evaporation,  and  the  remaining  1  per  eent  is  divided  among  leakages, 
transfers,  and  pumping.^o  Altop*ther  alnnit  78  per  eent  of  the  water  flow¬ 
ing  out  of  the  Gatun  watershed  during  the  last  fiseal  year  was  lost,  that  is 
was  not  use,l  for  aiiv  purposes  relating  to  the  canal ;  only  22  per  eent  was 
aetuallv  eonsumed  on  the  plant  proj.vt.s.  There  is  water  enough  for  addi¬ 
tional  storage.  In  ease  loekages  during  any  dry  season  dram  the  lake  leve 
to  plus  80  feet  it  is  the  plan  to  feed  less  to  the  hydro-eleetrie  plant  and 
therebv  save  water  in  storage  for  actual  ship  floatments.  The  maintenance 
enginwr  of  the  eanal  is  of  the  opinion  that  during  an  average  year  it  will 
iH.  possible  to  operate  the  hydro-eleetrie  station  at  full  projected  capacity, 
using  3,260  cubic  feet  of  water  per  second,  and  take  care  of  about  21  com¬ 
plete  canal  l(K*kages  daily  throughout  the  dry  sea.son  without  utilizing  addi¬ 
tional  storag.‘.  With  any  increase  in  this  estimate  of  daily  lockages,  water 
will  have  to  Im‘  drawn  from  the  allowanee  of  the  power  plant.  VN  ith  .16 
canal  lockages  daily  during  the  driest  year  of  record,  it  will  be  nwcs.sary 
to  cut  the  water  used  for  power  development  to  about  900  cubic  feet  per 
second  throughout  the  dry -season  months,  which  is  sufficient  to  operate  the 
hvdro  station  at  about  2.7  per  eent  of  its  full  projected  capacity.  “  The 
future  increase  of  the  eanal  traffic  up  to  this  optimum  will  have  to  be  met 
in  one  of  two  ways:  cither  by  using  tbe  auxiliary  steam  plant  in  place  of 
the  hvdro-clectric  station  during  the  dr>'  season  so  as  to  conserve 
or  by  finding  a  way  to  impound  more  of  the  water  of  the  wet  season  which 


is  lost  bv  spillway  discharges. 

During  the  vear  ending  June  30,  1919,  about  40  per  cent  of  the  total 
number  of  vessels  passing  through  the  canal  were  from  the  rniti-d  Statics; 
30  per  cent  were  British ;  6  per  cent  Norwegian ;  .7  per  cent  Frimeh ;  ami 
4  .7  per  cent  Chilean  ;  the  rest  were  mainly  Japanese,  Danish,  and  Peruvian. 
The  gross  tonnage  was  7.876.7a3.»  For  1914  the  gross  tonnage  passing 
tlmnigh  the  Suez  Canal  was  26.866,340, 


Slipe-s 

The  canal  up  to  Julv  1.  1919,  has  been  closeil  by  obstructions  due  to 
slides  242  days  out  of  a  pos.sible  1.537  days.  Of  this  time  2J0  days  were  a 
consecutive  perioil  la.sting  from  September  18,  1915,  to  April  15  1. 1  . 
the  entire  length  of  the  eanal,  aliout  35  miles  lictwcen  mean  tide  levels,  only 
the  portion  lietween  the  Pedro  Miguel  locks,  the  highest  on  the  Pacific  side, 

W  Ann.  R.VI.  Oovrmor  of  the  Pannmn  (\inal  M  Ihr  Fincal  Ytar  Ended  Jnne  ».  /»M.  Wwliington.  D.  C.. 
^  Ibid..  1»1*.  P.  M.  “  PP- 
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and  Has  Obispo,  near  (Jatuii  Lake,  is  sul)jeet  to  slides.  This  cut  across  the 
highest  part  of  the  Isthmus,  formerly  called  C'ulehra  Out  and  now  officially 
called  the  (Jaillard  Cut  after  the  late  David  Du  Bose  Oaillard,  one  of  the 
leading  engineers  of  the  canal,  passes  through  rock  for  miles;  and  of 
the  Oaillard  Cut  only  about  2,800  feet  at  Culebra  llill  and  2,000  feet  at 
Cucaracha  Hill  have  been  troublesome  slide  locations.  Two  and  one-half 
per  cent  of  the  entire  length  of  the  canal,  therefore,  or  about  ten  per  cent 
of  the  Oaillard  Cut  comtitutes  the  length  affected  by  slides.  The  slides 
caused  by  the  slipping  down  of  loosened  earth  on  steep  slopes  are  small  in 
e.xtent  and  relatively  insignificant ;  the  more  common  type  of  slides  in  the 
Oaillard  Cut  have  apparently  resulted  from  the  unbalancing  of  the  estab¬ 
lished  e(piilibrium  in  digging  the  canal.  The  lateral  support  of  the  hills 
on  both  sides  of  the  canal  in  the  Culebra  district  was,  consitlering  the 
peculiar  nature  of  the  native  rocks,  more  important  than  liatl  been  de¬ 
termined  in  the  original  specifications.  When  this  support  was  removed, 
the  weight  of  the  hills  on  eaeh  side  of  the  Oaillard  Cut  in  the  Culebra  dis¬ 
trict  was  sufficient  to  cause  a  movement  outward  from  the  hills  into  the 
canal  where  the  pressure  had  l)een  removed.  Coincident  with  the  lateral 
movement  of  the  banks  into  the  canal  an  elevation  of  the  bottom  of  the 
canal,  due  probably  to  the  same  cause,  occurred.  Thus  on  September  18, 
1915,  the  date  of  the  bt'ginning  of  the  big  slide,  Iwth  banks  began  a  strong 
movement  into  the  canal  prism ;  and  on  the  next  day  an  island,  the  result 
of  upheaval,  appeared  in  the  canal.  At  its  great(‘st  height,  the  obstruction 
in  the  canal,  during  this  slide,  covered  a  distance  of  255  feet  of  canal 
length,  and  the  debris  stood  65  feet  above  the  mean  water  level  in  the 
canal. 

It  is  not  so  much  the  purpo.se  here  to  enter  into  the  details  of  slide  caus«*s 
as  to  state,  as  fairly  as  can  be  detennined.  the  conditions  which  may  affe<*t 
the  use  of  the  canal  as  a  waterway.  The  closing  of  the  pa.ssage  for  232  days 
in  a  single  year  so  soon  after  the  opening  of  the  canal  tended  to  destroy 
confidence  in  a  sure  and  safe  pas.sagc  through  it.  The  wide  publicity  given 
to  the  slides  in  papers  and  magazines  emphasized  the  accident  as  a  rectir- 
rent  feature  rather  than  as  an  unusual  phenomenon.  During  November, 
1915,  at  the  request  of  the  President  of  the  United  States,  a  committee  of 
the  National  Academy  of  Sciences  was  appointed  to  consider  the  possibili¬ 
ties  of  controlling  the  slides.  The  final  paragraph  of  their  preliminary 
report  is  quoted:^* 

The  committee  looks  to  the  future  of  the  canal  with  confidence.  It  is  not  unmindful 
of  the  labor  neeessary  to  deal  with  the  present  slides;  and  it  realizes  that  slides  may 
Ik*  a  considerable,  but  not  an  unreasonably  large  maintenance  charge  upon  the  canal 
for  a  number  of  years;  it  also  realizes  that  trouble  in  the  tMlebra  district  may  possibly 
again  close  the  canal.  Nevertheless,  the  committee  firmly  lielieves  that,  after  the  pres«*nt 
difficulties  have  bet*n  overcome,  navigation  through  the  canal  is  not  likely  again  to  be 

•*  ,tss.  Rrpl.  Ommutr  «f  IHr  I’nnanui  CVimW  /or  Ihe  Fiimil  J'ojr  Kmlnl  Junr  Jo.  J»M.  WashiuRton.  I).  C., 
p.  32. 
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iu‘riou8ly  interru|tte»l.  There  is  aiisolutely  no  justifit-ation  for  tlie  statement  that  traffic 
will  be  repeatedly  interrupted  during  long  periods  for  years  to  etuiie.  The  canal  will 
serve  the  great  purpose  for  which  it  was  constructed,  and  the  realization  of  that  purpose 
in  the  near  future  is  assured. 

The  fonuuittee  bases  this  eonfideiit  conclusion  of  their  investigrations  on 
the  fact  that  the  soft  rock  which  has  been  the  primary  cause  of  the  slides 
is  limited  in  extent  and  that  the  harder  rock  has  displayed  no  tendency  to 
move.  Since  their  investigations,  the  history  of  slides  in  the  canal  has  been 
in  accord  with  these  findings. 

At  the  end  of  the  next  fiscal  year,  June  30,  1917,  in  summing  up  the 
report  on  slides,  it  is  found  that  the  Cucaracha  slide  became  active  late  in 
August,  1916,  and  traffic  was  suspended  through  the  canal  for  a  period  of 
eight  days  ending  September  7  ;  and  that  tlie  C'ulebra  slide  was  fairly  active 
during  the  year  but  was  not  sufficiently  so  to  elose  the  canal  except  for  two 
days.  January  10  and  11,  1917. 

At  the  end  of  the  fiscal  year  ending  June  30,  1918,  the  Cucaracha  slide  is 
reported  to  have  been  at  no  time  a  menace  to  navigation,  and  the  Culebra 
slide,  although  it  continued  its  action,  did  not  at  any  time  close  the  channel 
or  delay  shipping.  There  is  a  promise  of  making  this  district  permanently 
free  from  slides  by  a  small  (in  comparison  with  what  has  been  removed) 
additional  amount  of  earth  removal.  During  this  year  another  unstable 
region  near  West  Culebra  menaced  navigation,  but  the  trouble  was  dis- 
eovereil  and  remedied  before  becoming  serious.  No  “difficulty  in  maintain¬ 
ing  full  width  and  depth  of  the  channel  in  the  (’ulebra  slide  region”*®  is 
the  report  for  the  year  ending  June  30,  1919. 

In  eoneluding  this  survey  of  the  slides,  it  is  safe  to  a.s.sert  that  accidents 
to  the  canal  from  this  cause  may  be  confidently  expected  to  be  fewer  and 
fewer.  It  would  be  fortunate  indeed  if  no  further  blockage  of  the  water¬ 
way  by  slides  were  to  be  recorded ;  but  this  is  perhaps  too  much  to  hope  for. 
The  canal  is  not  yet  out  of  danger  from  this  cause  of  obstruction ;  but  it  is 
apparently  out  of  danger  of  a  prolonged  period  of  closing. 

Earthquakes 

The  entire  Isthmus  is  in  an  area  subject  to  seismic  disturbances,  and  the 
threat  of  a  severe  earthquake  hangs  over  the  whole  Canal  .Zone.  It  is  im¬ 
possible  to  fore<*a.st  the  expectable  damage  in  ca.se  of  a  severe  earth  shake. 
The  records  during  the  last  few  years  demonstrate  little  more  than  the 
fact  that  earth  shakes  are  common.  For  the  year  ending  June  30,  1916. 
there  were  recorded  59  tremors,  practically  all  of  them  of  local  origin.  The 
heaviest  did  considerable  damage  to  the  wharf  of  the  United  Fruit  Com¬ 
pany  at  Bocas  del  Toro.  This  shock  was  recorded  as  V  on  the  Rossi-Forel 
scale  of  I  to  X  and  in  translation  would  read  “shock  of  moderate  intensity.” 
During  the  following  year  32  tremors  were  re<*orded.  of  which  seven  were 
of  distant  origin,  the  epicenters  ranging  more  than  1.000  miles  away.  The 
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heaviest  shock  recorded  had  an  intensity  of  IV,  which  is  translated  as 
“feeble.”  For  the  year  ending  June  JO,  1918,  JO  disturbances  were  re¬ 
corded,  and  the  heaviest  shock  had  an  intensity  of  III  (very  feeble).  For 
the  next  year,  46  ilisturbanees  were  noted,  all  slight  tremors  from  shocks  of 
di.stant  origin. 

Sanitation 

The  canal  in  its  future  possibilities  must  render  an  almost  unbroken 
passageway  not  only  free  from  danger  of  a  physical  nature  but  also  free 
from  the  danger  of  encountering  contagious  di.sea.ses.  The  work  of  the 
Health  Department,  therefore,  is  as  necessary  and  must  be  as  effective  as 
that  of  the  Engineer  of  Maintenance.  The  a<-hievement  of  this  sanitary 
department  is  a  notable  one,  and  a  traveler  may  l)e  assured  of  a  safe 
transit  of  the  Canal  Zone  so  far  as  tropical  diseases  are  concerned.  The 
hrench  kept  no  record  of  their  sick  rate  during  the  years  from  1881  to 
1889,  but  it  has  been  estimated  at  one-third  of  their  force,  or  JJJ  per  1,(MX). 
1  he  American  rate  was  2J  per  1,()00  per  day  during  the  ten  years  of 
construction  with  a  force  of  J9,000  men.  During  the  same  period  the  death 
rate  among  employees  was  17  per  1,000;  which  made  about  66.J  ileaths  per 
year.  The  French  rate  was  200  per  l.(XK).  In  1906,  when  the  malaria  rate 
was  the  highe.st,  821  persons  out  of  every  1,000  were  admitted  to  the  hospi¬ 
tals  suffering  with  this  disea.se.  In  191J  this  rate  had  Wn  reduced  to  76. 
In  1916  the  rate  was  J4;  in  1917,  1J.47 ;  and  in  1918,  20  per  1,0(M).  The 
death  rate  for  the  year  ending  June  JO,  1916,  from  all  causes  was  2J.5J  per 
1,000;  for  the  next  year  2J.46;  and  the  next  22.21;  and  for  the  year  1918- 
1919  it  was  20.44.  When  it  is  considered  that  the  death  rate  in  the  United 
States  is  al)out  16  per  1,000  (ranging  from  22  in  cities  to  14  in  rural  dis¬ 
tricts),  one  feels  safe  in  as.serting  that  danger  from  di.seases  in  the  Canal 
Zone  area  has  been  reduced  to  a  minimum.  The  labor  expended  in  accom¬ 
plishing  this  wonderful  result  has  been  large,  and  it  is  only  maintained  by 
vigilance  and  untiring  care.  During  1918,  for  instance,*  bulMmic  plague 
rage<l  along  the  South  American  coa.st  from  Valparaiso  northward;  yellow 
fever  was  spreading  through  Guayaquil  and  the  surrounding  countrj'; 
smallpox  broke  out  in  Bluefields,  Nicaragua,  and  in  Cartagena,  (’olombia ; 
and  the  plague  was  rampant  in  Venezuela.  All  these  places  were  points  of 
call  for  ves.sels  bound  through  the  canal,  yet  no  case  of  plague,  smallpox,  or 
yellow  fever  was  reporte<l  in  the  Canal  Zone.  The  quarantine  .stations  pro¬ 
tecting  the  entrances  to  the  canal  are  sufficient  safeguards  against  all  these 
conditions.  The  tables  of  quarantine  sendee  show  for  the  port.s  of  Panama 
and  Colon  for  1919  that  174.194  persons  were  inspects,  6,882  persons  vac¬ 
cinated.  and  17,254  persons  held  in  quarantine.  The  conclusion  of  the  mat¬ 
ter  appears  to  be  that  there  is  some  danger  of  contracting  disea.se  in  the 
pas.sage  to  the  canal  (increasing  in  proportion  to  the  number  of  calls  the 
vessel  makes)  and  that  there  is  very  little  danger  from  contagious  disea.ses 
in  the  canal  district.  It  is  an  evidence  of  the  efficiency  of  this  service  that 
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the  influenza,  which  swept  the  world  during  the  last  months  of  1918,  was 
little  felt  in  the  Canal  Zone;  this  was  due  prolmhly  to  the  special  quarantine 
against  influenza. 

Economic  Opportvnitgss  of  the  Canal  Zone 

With  the  eradication  of  the  dreaded  tropical  diseases  from  the  Isthmus, 
the  Canal  Zone  and  its  neighborho<xi  should  attract  settlers;  particularly 
as  the  opportunities  for  raising  tropical  products  appear  alluring.  During 
1917  Panama  City  alone  exported  bananas  to  the  value  of  two  and  a  half 
million  dollars;  coconuts  to  the  value  of  three-fourths  of  a  million;  balata, 
half  a  million;  hides,  a  third  of  a  million;  and  many  other  native  products 
in  smaller  values. 

The  a.ssets  in  the  Republic  of  Panama  may  be  briefly  summarizeil : 

(1)  Topography.  There  is  within  a  short  distance  a  range  of  altitudes 
which  will  furnish  resorts  for  persons  not  accustomed  to  the  tropical  climate. 
The  land  may  be  considered  as  about  one-third  semi-tropical  (altitudes 
ranging  from  2,(K)0  t<>  (>,(K)0  feet)  and  about  two-thirds  tropical.  It  is 
(‘stimated  that  there  are  about  3,000,(KK)  acres  of  land  above  3,(K)0  feet 
which,  when  made  accessible  by  g(M)d  roads,  will  be  suitable  for  colonizers 
of  the  white  race. 

(2)  Production.  The  yield  of  coconuts,  ivory  nuts,  balata,  bananas,  and 
native  wo<m1s  is  far  short  of  the  possibilities.  V'erner'*  states  that  in  Panama 
there  are  2.(MK)  sipiare  miles  of  coconut  lauds  capable  of  sustaining  ItK),- 
000,000  trees  yielding  a  yearly  pnxluct  worth  $200,000,000;  that  the  yield 
of  ivory  from  wild  palms  is  far  lielow  the  available,  and  cultivation  would 
increa.s<‘  the  output  thirty  fold ;  and  that  there  are  i),000,000  acres  suitable 
for  the  cultivation  of  bananas  which  w’ould  yield  at  a  conservative  estimate 
$400,000,000  as  against  $2,000,000  in  1917.  Whether  or  not  such  estimates 
are  easier  on  paper  than  on  the  Isthmus,  there  appears  to  be  good  ground 
for  considering  an  imimHliate  increase  in  the  exports  likely.  Shipments 
would  of  course  be  a  relatively  simple  matter. 

It  is  not  surprising  that  in  an  area  so  advantageous  for  crop  pro«Iuction 
the  supply  department  of  the  (’anal  Zone  is  reilucing  the  dependence  of 
the  population  upon  outside  sources  for  foodstuffs.  During  recent  years, 
it  has  lieen  pos.sible  to  supply  the  inhabitants  and  the  steamships  pa.ssiiig 
through  the  canal  with  licef  and  pork  pnxlucts  without  importations  of  this 
staple,  (’hicken  and  dairy  farms  are  maintained.  Under  the  control  of 
the  supply  department,  there  are  thirteen  plantations  which  have  provided 
a  sufficient  quantity  of  fruits  and  vegetables  for  hK*al  consumption. 

Altogether,  the  people  of  the  United  States  can  look  to  the  achievements 
at  Panama  with  pride.  Many  of  the  lines  of  endeavor  here  brought  to  a 
successful  fniition  are  examples  of  skillful  management  and  trusteeship 
that  have  been  w’rought  without  the  aid  of  previous  experience.  The 
workers  have  in  these  lines  blazed  a  new  trail  for  the  nations  of  the  earth. 

>*S.  P.  Verner:  Pankm»-PMt.  Preiient.  and  Future.  Bull.  iHin  Amrr.  rnum,  Vul.  M.  litlU.  pp.  1:^144. 
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THE  NATURAL  REGIONS  OF  THE  BALKAN  PENINSULA 
(AFTER  CVIJIC) 

[With  separate  map,  PI.  II,  faeinc  p.  '2t>4.] 

The  Balkan  Peninsula  lies  at  a  meetinpr  point  of  three  of  the  great 
world  regions — Central  Europe,  the  Eurasiatie  steppe,  and  the  Mediter¬ 
ranean,  The  conformation  of  the  i>eninsula  is  such  that  it  is  to  a  consider¬ 
able  degree  open  to  the  penetration  of  intluences  and  the  movements  of 
population  from  all  three  regions.  Within  the  peninsula  the  course  of 
these  influences  and  movements  is  directed  and  restricted  by  harriers  that 
divide  the  peninsula  into  a  certain  number  of  natural  regions.  The  defini¬ 
tion  of  these  natural  regions  forms  the  groundwork  of  Cvijic’s  exposition 
of  the  human  geography  of  the  peninsula  in  his  ret*ent  great  work  “La 
Peninsule  Balkanique.”‘  The  accompanying  map  (PI.  II)  attempts  to 
interpret  this  definition  cartographically. 

The  Physical  Basis  of  the  Xati’bal  Rfxuoxs 

The  Hellenic  portion  of  the  peninsula,  deeply  indented  into  headlands 
and  gulfs  pointing  southeast  towards  Asia  Minor,  is  united  to  the  Metliter- 
raneaii  shores  of  that  region  by  the  island-sprinkled  Aegean,  one  of  the  most 
friendly  seas  of  the  globe.  In  comparison  the  Black  Sea  shores  are  little 
indenteil,  hut  Pontic  influences  travel  als^>  hy  landways  round  the  sea, 
by  the  arid  Anatolian  steppes,  and  the  narrow  straits — sunken  river  valleys 
only — and  Constantinople,  or  via  the  South  Russian  steppe.  The  northern 
frontier  of  the  peninsula  west  of  the  Carpatho-Balkan  arc  is  likewise  open. 
The  Danube  and  its  tributaries,  of  which  a  convergence  on  Belgrade  is 
noteworthy,  give  access  to  ('entral  and  to  Western  Europe.  Within 
I'estricted  limits  the  Adriatic  has  played  something  of  the  role  of  the 
Aegean.  Great  longitudinal  depressions  traversing  the  peninsula  from 
northwest  to  southeast  carry  peripheral  influences  inward.  To  a  less  degree 
pas.ses  and  transverse  valleys  afford  west-east  lines  of  movement.  Between 
these  depressions  and  transverse  roads  are  the  vast  mountain  massifs  which 
separate  the  major  natural  regions  of  the  peninsula  while  themselves  con¬ 
stituting  regions  isolated  and  individualized.  In  the  words  of  Cvijic  the 
functions  of  the  two  sets  of  features  are  respectively  “union  and  penetra¬ 
tion”  and  “isolation  and  separation.”  These  morphological  features,  and 
not  the  human  elements  integral  in  the  geographical  region  proper,  consti¬ 
tute  the  initial  ba-sis  of  the  delimitation  into  natural  regions.  Because  of 
the  broken  history  of  the  peninsula,  which  in  turn  is  related  in  large  meas- 

I  Jovan  CviJI£ :  La  I’^niotule  Balkanicjue;  (i^ocraphie  humaiue.  viii  ami  pp.;  maps,  diasrh..  ilU. 
Arinand  ('olln,  ParU.  1918.  17  In.  10  x  6V4  inches. 
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ure  to  these  characters  of  union  and  penetration,  isolation  and  separation,* 
ethnic  and  social  differentiation — human  adjustment  to  the  >rreat  natural 
reffions — is  incomplete  and  imperfect.  It  may  be  remarketl  that  the  distri¬ 
bution  of  one  great  a.spect  of  human  geography,  “psychic  character,” 
involving  many  other  characters  than  the  geographic,  is  separately  treated 
by  Cviji*'  in  the  second  part  of  the  volume. 


The  Aegean  Region 

The  Hellenic  Rmion 

The  most  fundamental  division  of  the  Balkan  Peninsula  is  into  a  con¬ 
tinental  and  a  iieuinsular  area,  the  rontinental  Block  and  the  Aegean 
Region.  The  Hellenic  Region  (1  on  map.  Pi.  II),  opening  onto  the  Aegean, 
turns  its  back  on  the  Continental  Block.  Morphological  separation  is  rein¬ 
forced  by  climate  and  its  correlative  circumstances  (for  the  climatic  zones, 
see  map.  Fig.  1).  (Ireece,  with  its  rainless  summers  and  maquis  vegetation, 
is  the  typical  MiHliterrancan  country.  Cultivation,  restricted  by  areal  limi¬ 
tations,  is  “in  miniature.”  The  {lopulation  is  turneii  s«*award,  where  oppor¬ 
tunities  for  fishing,  navigation,  and  trade  are  unrivaled.  In  contrast  with 
the  cs.sentially  rural  and  agricultural  Continental  Blm'k,  the  Hellenic 
Region  is  a  land  of  particularism  and  city  life. 

The  Thraco-Macedoxian  Littoral  Transition  Region 
Certain  characteristics  of  the  Hellenic  coast  lands  are  displayed  on  the 
Thraco-Macedonian  shores  of  the  Aegean,  a  transition  region  (2)  between 
the  Continental  Block  and  the  Aegean  Region.  The  climate  is  less  dis¬ 
tinctly  Mediterranean;  .some  rain  falls  in  summer,  the  winters  are  more 
severe,  the  cornfields  are  larger,  and  the  olive  is  less  iirominent  in  the 
landscape.  The  valleys  of  numerous  watercourses  give  access  to  the 
interior  and  invite  a  different  imsle  of  life.  The  Thraco-Macedonian  littoral 
has  been  esi>e<Mally  the  theater  of  Byzantine  civilization,  with  its  center  at 
Constantinople.  The  transition  character  of  the  region  is  reflecteil  in  the 
)M)pulation  by  their  maintenance  of  distinctive  traits.  Whereas  the  highly 
indiviilualizeil  manner  of  life  in  the  Hellenic  peninsula  has  Ilellenized  Slav 
intruders.  Slavs  and  Greeks  remain  side  by  side  unassimilateil  in  the  Thraco- 
Maceilonian  littoral. 


The  Continental  Block 
The  Lower  Danubian  Plateau 

The  Continental  Block  falls  into  three  major  natural  regions:  Eastern, 
or  Balkan;  Central,  or  Morava-Vardar;  Western,  or  Pindo-Dinaric.  The 

*  nttcuHed  br  MIm  M.  I.  NVwbiirln  in  “The  Problem  of  the  South  Slav*  (YuvoRlart),”  SrtMM  Gtogr. 
JUna-.  Vol.  36. 1919.  pp.  1-6. 
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Italkans,  which  continue  the  mountain  arc  of  the  Carpathians,  and  the 
Klutdopes  together  cut  off  the  portion  of  the  peninsula  openiii"  eastward. 
The  Balkans  separate  a  rejrion  of  Mediterranean  drainage  from  a  region 
draining  to  the  Danuhe  and  on  the  open  road  to  Russia  and  the  steppes. 
Here,  on  the  Lower  Danuhian  Plateau  (3),  is  a  distinct  impress  of  the 
stepjie.  The  climate  is  of  continental  extremes;  the  loess-covered  slopes, 
exhibiting  a  uniformity  rare  in  the  peninsula,  are  of  a  wonderful  fertility, 
hut  the  wheat  har\ests  fluctuate  seriously  under  the  liability  to  stimmer 
drought.  Migrations  from  the  Asiatic  steppes  to  the  plateau  have  had  a 
special  significance.  Hither,  following  Slav  invaders,  came  the  Ugro-Fin- 
nish  Bulgars,  who  fused  with  the  Slavs,  forming  the  basis  of  the  present 
Bulgar  jieople.  They  brought  with  them  a  military  organization  foreign  to 
the  Slavic  tribes;  the  well-defined  region  offered  favorable  conditions  for 
the  establishment  of  a  state,  and  here — towards  the  end  of  the  eighth  cen¬ 
tury — was  formed  the  first  Yugo-Slav  state  of  the  peninsula. 

Between  the  Lower  Danuhian  Plateau  and  the  southern  division  of  the 
Balkan  Region  relations  have  been  close.  Except  in  the  central  part  the 
Balkan  Range  presents  no  special  difficulties  to  movement.  There  are 
numerous  passes  by  which  the  Bulgars  have  penetrated  into  Thrace  and 
by  which  inversely  Turkish  peoples  and  dominion  have  traveled  north. 
The  complete  submission  of  Bulgar  to  Turkish  power  was  proportionate  to 
the  ea.sy  reach  of  Constantinople  and  the  agricultural  organization  of  the 
region.  But  individuality  of  civilization  is  not  less  marked.  The  Balkans 
figure  as  a  part  of  the  boundary*  between  the  two  great  civilizations — 
patriarchal  and  Byzantine — of  the  Contiiumtal  Block,  and  psychic  differ¬ 
ences  between  the  impulations  are  very  marked.* 

The  Maritsa  Basin 

The  second  division  of  the  Balkan  Region,  the  Maritsa  Basin  (4).  lying 
betwe»‘n  the  Balkans  and  the  Rhodopes,  is  a  natural  unit  of  another  order. 
A  more  diversifie<l  relief  and  a  elimate  where  steppe  and  Mediterranean 
influences  mingle  create  an  agricultural  region  whose  resources — they 
include  wheat,  maize,  tobacco,  peppers,  rice,  vine,  mulberry,  fruit  trees — 
are  far  more  varied  than  those  of  the  Lower  Danuhian  Plateau.  They  con¬ 
tribute  to  the  formation  of  the  most  complete  geographic  unit  of  the  penin¬ 
sula.  In  contrast  to  the  Lower  Danuhian  Plateau  the  Marit.sa  Basin  is 
thoroughly  Byzantine  (with  modifications  through  Turco-Oriental  influ¬ 
ences),  for  there  is  no  hindrance  to  the  spread  of  influence  from  Con¬ 
stantinople. 

The  Sub-Balkan  Depression  (4a),  a  series  of  small  tectonic  basins,  is  a 
minor  unit  whose  affiliations  are  more  particularly  with  the  Maritsa  Basin. 

*S«e  the  map  “Zones  de  civilisation,"  1:R.OOO.OOO.  PI.  II  In  Cvljlf's  volume,  facing  p.  KXK  the  same 
map  in  color  and  on  a  larger  scale.  1  :.1.000.(XX),  in  the  Gcogr.  Kfr.,  Vol.  5, 191H.  PI.  V— and  the  map  "  Types 
et  varl4t^  peychiques  det  Yougoelaves.”  1:3.000,000,  at  the  end  of  the  volume. 
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Thk  Upper  IsKtJt  Basin  Rtkjiox 

Farther  west,  between  the  Balkans  and  the  Rho<lopes,  is  a  repion  (5) 
whieh  ineludes  the  Upiier  Isker  basin  and  the  watershed  traversjni  by  the 
lielprade-UonstantinopIe  railroa*!.  Apart  from  small  cultivated  basins,  it 
is  an  elevated,  deforested  country,  jwor  in  resources. 


Unity  of  the  Morava-Vardar  Reuion 

The  (Vutral,  or  Morava-Vardar,  Repion  derives  its  unity  from  the 
preat  lonpitmlinal  furrow  that  traverses  it  from  northwest  to  southeast. 
This  unity  is  expressed  in  the  historical  tendency  for  a  sinple  state  to  con¬ 
trol  the  entire  furrow.  The  medieval  Slav  states  pressed  southward;  the 
Turk  followetl  in  the  inverse  direction ;  and  we  now  have  the  present-day 
efforts  of  Serbia  to  reach  Saloniki.  But  the  furrow  has  a  double  outlook ; 
characters  of  isolation  and  separation  intervene,  and  three  divisions  of  the 
repion  may  be  recopnized. 

The  Morava,  or  Shumadiya,  Region 

The  Morava,  or  Shumadiya,  Repion  (6)  north  of  Nish  is  a  well-defined 
morpholopical  unit.  A  terraced  plateau  slopiup  towards  the  Danube,  it 
eorresimnds  in  effect  with  the  southern  limit  of  the  Neopene  Paunonie  lake. 
Comparatively  pentle  contours,  a  fertile  lacustrine  soil,  a  climate  of  some¬ 
what  mo<iified  Central  European  type,  with  abundant  rain  and  a  particu¬ 
larly  lonp  autumn,  create  a  repion  admirably  adapted  to  the  aprieultural 
pre<li lections  of  its  inhabitants.  The  Shummliya  is  the  plum  country  and 
also  the  maize  and  pip-raisinp  country  par  excellence  of  the  peninsula. 
The  oj)eninp  up  of  this  forested  repion  bepan  comparatively  late,  chiefly 
throuph  the  Serbs  who  soupht  refupe  there  in  the  course  of  the  mipra- 
tions  provoked  durinp  the  period  of  Turkish  rule.*  Far  from  Constanti¬ 
nople  and  in  close  touch  with  the  countries  beyond  the  Danube,  the  Shuma¬ 
diya  not  unnaturally  b»H*ame  the  center  whence  spranp  the  Serb  renascence. 

Closely  similar  to  the  Morava  Repion  is  the  country  to  the  west,  Bosnia 
(fia),  which  may  be  considered  either  as  an  extension  of  the  Shumadiya  or 
as  the  Pannonic  jiart  of  the  Dinaric  R-epion. 

The  Central,  or  Rashka.  Region 

South  of  Nish  is  an  elevated  repion  of  morpholopical  complexity  whence 
there  is  drainape  to  three  seas.  The  distinpuishinp  feature  of  this  repion 
is  the  series  of  tectonic  basins  in  which,  and  not  alonp  crest  lines,  lie  the 
chief  watersheds.  This  peculiarity  preatly  facilitates  communication,  and 
several  routes  eonverpe  on  the  repion :  Nish  and  Skoplye  in  particular  are 

*  S«e  the  note  on  ''  The  Internal  Mivrationt  rnderljrlns  the  Present  Distribution  of  the  Serbo-Croats.*’ 
Ofogr.  A  t ..  Vol.  &.  1918.  pp.  418-419. 
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ixmIhI  points.  The  basins  with  their  former  lake  floors  are  fertile,  the 
eneoinpassinp  mountains  support  fine  pastnre.s,  and  the  region  is  further 
distinguished  by  its  mineral  wealth.  This  is  Ra.shka,  “Old  Serbia”  (7), 
center  of  the  ancient  Serbian  state. 

The  Vardar.  or  Maci^wnian,  Region 

From  the  morphological  point  of  view  there  is  no  markeil  distinction 
between  the  central  and  the  southern  division  of  the  Morava-Vardar 
Ri*gion.  Distinction  lies  in  the  extent  to  which  the  southern  division,  the 
Vardar,  or  Macedonian,  Region  (8),  has  been  influenced  from  the  Aegean, 
an  influence  that,  indeed,  is  already  apparent  in  the  climate  and  produc¬ 
tions  of  the  Skoplye  basin.  There  is  a  marked  difference,  however,  between 
the  Vardar  and  Struma  basins  (8b)  and  the  Macedonian  lake  region  (8a). 
The  latter  elevated  country  rather  resembles  the  central  region  in  the 
products  of  its  cultivated  basins  and  its  pastoral  pursuits.  Placet!  between 
two  littorals  supporting  winter  pasturage,  the  mountains  of  western  Mace¬ 
donia  are  the  great  domain  of  transhumance.^ 

The  Dinaric  Region 

The  Western,  or  Pindo-Dinaric,  Region,  is  delimited  by  a  line  of  depres¬ 
sions  running  southward  fnun  the  basin  of  Laibach  (Lynblyana)  to  the 
(lulf  of  Arta.  Unlike  the  Morava-Vardar  Region  or  the  Maritsa  Basin  the 
Pindo-Dinaric  Region  is  lacking  in  a  unifying  center  or  centers.  Even  the 
cultivable  basins  (polye)  of  the  karst  are  of  insignificant  extent.  Yet  in  the 
Dinaric.  or  northern,  section  (9),  from  Karlovats  to  Scutari,  the  physical 
and  psychic  type  of  the  population,  ethnically  the  purest  of  the  peninsula, 
and  the  language  are  almast  uniform;  while  from  Carniola  to  eastern 
Montenegro  the  same  Alpine  house  type  persi.sts.  This  is  primarily  a 
reflection  of  the  unity  of  the  pastoral  life  of  the  mountains,  which  has  been 
greatly  facilitate<l  by  the  absence  of  deep  transverse  valleys.  On  the  other 
hand  there  is  a  distinct  break  between  the  planinn,  or  mountain  plateaiLs, 
and  the  primarye,  or  littoral,  permeated  by  Mediterranean  influenees  and 
looking  towards  western  Europe,  especially  Italy.  These  two  zones  are 
separate!]  by  the  barren  zagora,  the  poorest  country  of  the  peninsula,  lack¬ 
ing  alike  the  maritime  resources  of  the  littoral  and  the  pastures  and  forests 
of  the  planina. 

The  Pindus  Region 

In  the  Pindus  Region  (10),  encompa.s.sing  Albania  and  Epirus,  the  fac¬ 
tors  of  isolation  and  separation  are  most  highly  developed.  Mountains  on 

*  On  trawhiimaiiet  s«e  thp  notes  entitled  '*  Illustrations  of  .Seasonal  Mirration  from  Switzerland  and 
the  Dinaric  Countries  ”  and  "  The  Oeocraphy  of  the  Waldensian  Valleys  in  the  Italian  Alps."  tJrogr.  Art  ., 
respectively  Vol.  6, 1918,  pp.  78-74,  and  Vol.  7, 1919,  pp.  266-266. 


the  east,  delta  and  lapHin  shore  an<l  marshy  coastal  plain  on  the  west, 
isolate  the  rejrion  as  a  whole,  while  it  is  divided  in  itself  by  the  existence  of 
deep  transverse  valleys.  This  is  a  eontrihutinp  cause  to  the  intensity  of 


tribal  life  and  to  the  general  backwardness  of  the  repion.  The  country  is 
well  pro\'ided  with  forests,  meadows,  and  upland  pastures;  it  is,  in  fact, 
much  better  endowetl  with  natural  resources  than  is  commonly  imagined. 
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MACKINDER’S  ‘WORLD  ISLAND’  AND  ITS 
AMERICAN  “SATELLITE” 

By  CHARLES  REDWAY  DRYER 

Mackinder’s  “Democratic  Ideals  and  Reality,”  sketched,  supplemented, 
and  pruned  by  Professor  Tefjgart  in  a  recent  number^  of  the  Review, 
seems  to  justify  the  comment  made  by  a  Scotch  geographer  on  the  appear¬ 
ance  of  bis  “(Jeograpbical  Pivot  of  History:”*  “Mr.  Mackinder’s  power 
of  generalization  is  something  positively  uncanny.”  Now  he  has  found  the 
ma.ster  key  to  history  in  the  age-long  struggle  between  the  harhanuis 
“Heartland”  and  the  civilized  coa.stlands  of  the  “World  Island.”  In 
dealing  with  conceptions  of  such  scope  and  portent,  perhaps  it  is  not 
strange  that  he  has  failed  to  .see  the  i*eal  significance  of  one  factor,  and 
tliat  is  America.  He  refers  to  it  as  “a  certain  pair  of  peninsulas  .  .  .  for 
practical  purposes  insular  rather  than  peninsular”  and.clas.ses  them  with 
Australia  as  “merely  satellites  of  the  old  continent.”  He  sees  North 
America  as  lying  off  the  great  World  Promontory  which  ends  at  the  Cape 
of  (lood  Hope  and  as  analogous  to  the  island  of  Crete  off  the  Hellenic 
peninsula  and  Britain  off  the  Latin  peninsula.*  Disregarding  the  strain  to 
which  such  a  view  subjects  the  imagination  and  the  map,  it  seems  to  miss 
the  real  geographical  significance  of  America. 

America  As  the  Wored  Kino 

The  ancient  and  medieval  geographers  thought  that  the  oecumene,  or 
habitable  world,  formed  one  continuous  land  mass  extending  from  Spain 
to  China.  Columbus  incidentally  upset  this  doctrine  and  opened  the  way 
to  the  discovery  that  there  is  a  set*ond  oecumene,  also  forming  one  con¬ 
tinuous  land  mas.s,  *2.000  miles  longer  than  the  first  hut  e.xtending  in  a 
transverse  direction.  It  is  true  that  the  New  World  has  hut  half  the  area 
of  the  Old  World,  hut  its  area  is  not  so  important  as  its  form  and  position. 
On  a  flat  surface  it  is  geometrically  impossible  to  rejiresent  a  slightly 
skewed  bar  as  surniunding  anything,  but  on  a  spheroidal  surface  this  is 
not  .so  absurd.  America  is  not  an  island  in  any  such  sense  as  Australia  is. 
It  forms  an  unbroken  bar  of  land  extending  from  one  polar  ocean  to  the 
other  and  lying  between  the  European  Coastland  and  the  Monsoon  Coast- 
land  of  the  World  Island.  The  fact  that  a  bar  is  slender  midway  of  its 
length  does  not  prevent  its  being  a  bar.  Whether  a  ship  sails  from  the 
World  Island  in  a  westerly  or  an  easterly  direction,  it  will  come  up  against 

*  F.  J.  Teraart:  (ieorraphy  Ag  an  Aid  to  Statecraft,  Gengr.  Rn-.,  Vol.  8,  1919.  pp.  227-242. 

*  Gengr.Jtmrii.,  Vol.  23.  1904.  pp.  422-444. 

*  H.  J,  Markinder:  Democratic  IdeaU  and  Reality:  A  Study  In  the  1‘olltlcs  of  Reconstruction,  New 
York.  1919,  pp.  80.  82.  83. 
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the  bar,  as  (’ulumlius  did.  Thus  in  effect  America,  with  the  Arctic  ice  fields 
and  the  Antarctic  land  and  ice,  forms  a  rinjr  which  almost  surrounds  and 
tiicloses  the  World  Island.  If  a  map  is  drawn  on  Mollweide’s  projection 
with  the  martrinal  meridian  at  lon^ritude  100°  W.  ami  if  South  America  is 
moved  thirty  degrees  to  the  west  (Fig.  1),  the  World  Island  appears  at 
the  center  surrounded  by  the  ring  fence  of  America  at  the  margin.  There 
is  oidy  one  passable  gap,  ami  that  was  found  first  by  Magellan  four  hun¬ 
dred  years  ago.  Men,  money,  and  courage  have  been  lavishly  expended  in 
vain  to  force  a  “northwest  ])assage”  thnmgh  this  ring.  The  Panama  ('anal 


Ki<j.  1— Th«*  World  Island  and  the  World  Kin*. 


To  Mackinder's  "  World  Island,"  ('onsistinc  of  the  Old  World,  must  lie  a<lded  another 
icreat  ceoKraphical  feature  to  be  reckoned  with  in  human  history,  the  "  World  Kins."  or 
America.  This  conception  liecomes  clear  if  a  map  of  the  world  is  drawn,  as  above,  on 
Mollweide's  projection  with  IM>°  K.  as  the  central  meridian  but  South  America  shifted  SO* 
west  of  its  true  position  a  levitimate  device,  as  it  does  not  alter  the  essential  relation 
of  the  New  World  to  the  Old. 

is  an  artificial  gap  which  may  he  pas.sahle  or  not  according  to  the  will  and 
|M»wei-  of  its  guardians.  So  tt)  the  great  gtstgraphical  feature  to  be  reckoned 
with  in  human  history,  the  World  Island,  must  be  added  a  second,  the 
World  King. 

To  the  maker  of  diagrams  license  is  granted  to  sacrifice  everything 
necessary  to  make  his  one  jaiint  clear,  but  he  should  beware  of  teaching 
unneces.sary  error.  Mackinder's  diagrams  on  pages  84  and  88  of  his  book 
seem  (»i>en  to  this  eriticism.  In  attempting  to  show  diagrammatically  the 
relative  areas  and  |>opuIations  of  the  World  Island  and  its  satellites,  he 
draws  a  large  circle  for  the  island  and  proportionately  smaller  circles  for 
the  .satellites;  but  he  places  the  satellite  circles  around  the  larger  one  in 
their  relative  piisitions,  which  is  going  farther  than  the  avowed  purpose  of 
the  diagrams  allows.  North  America  and  Siuith  America  appear  as  two 
widely  separateil  circles;  but  this  implies  an  unjustifiable  error.  If  the 
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Americas  were  shown  as  a  loiip  har  across  the  pape  on  each  side,  with  circles 
between  them,  the  diapram  would  involve  only  a  pardonable  sacritice  of 
the  truth.  lu  the  Mollweide  map  herewith  the  only  liberty  taken  with 
facts  is  the  straiphteninp  of  the  skew  in  the  position  of  the  two  Americas, 
and  the  map  is  diaprammatic  in  that  respect  only.  Otherwise  it  is  in  exact 
accordance  with  the  facts.  This  departure  places  the  South  American 
sepment  of  the  World  Rinp  in  line  with  the  North  American  sepment.  a 
little  farther  from  the  World  Island  on  one  side  and  a  little  nearer  to  it 
on  the  other,  and  in  no  way  modifies  the  essential  fact  of  the  existence  of 
the  rinp. 

Its  Potentialities 

The  American  rinp  fence,  merely  as  a  passive,  physical  harrier,  counts 
for  much.  Hut  it  is  several  thousand  miles  wide,  and  its  natural  re.sources 
make  it  a  home  for  men  not  inferior  to  the  best  parts  of  the  World  Island. 
Even  if  manned  by  only  •200,000,000  capable  people,  it  is  a  world  factor 
not  to  be  overlooked.  In  the  pa.st  America  has  been  content  to  play  the 
part  of  a  remote  satellite  of  the  World  Island,  but  recent  events  indicate 
other  pos.sihilities  for  the  future.  It  would  r<>quire  a  prophet  with  truly 
divine  inspiration  to  forecast  her  role  in  the  drama  of  mankind.  Some 
general  considerations  which  will  influence  it  are  obvious.  Her  relations 
will  neces-sarily  he  much  closer  with  the  peoples  of  the  coa.stlands  of  the 
World  Island  than  with  those  of  the  Heartland  and  closer  with  the  Euro¬ 
pean  Poastland  peoples  than  with  the  Monsoon  ('oastland  peoples.  This  is 
not  only  on  account  of  les.ser  and  preater  distance  but  still  more  on  account 
of  ties  of  consanpuinity  and  culture.  America  may  protect  the  European 
Coa.stland  from  attack  in  the  rear  and  may  provide  an  open  road  for 
the  transfer  of  reinforcements  between  it  and  the  Monsoon  (\)astland. 
America  has  no  harharous  Heartland,  and  the  people  of  her  more  densely 
populated  coastlands  are  united  to  a  depree  unknown  in  the  Ohl  World. 
In  their  hands  her  resources  fit  her  to  become  a  pro<iuctive  and  semire  base 
for  sea  power  and  man  power.  American  lands  and  peoples  may  be  suffi¬ 
cient  to  turn  the  scale  in  favor  of  the  powers  with  which  they  are  allied. 
If  and  when  the  real  Armapeddon  comes,  even  if  the  forces  of  the  Old 
World  Heartland  arc  orpanized  from  Germany  to  Japan,  the  children  of 
lipht  may  find  themselves  backed  by  an  outer  line  of  defense  which  the 
powers  of  darkness  will  be  unable  to  break. 

It  is  hoped  that  sometime  Sir  II.  J.  Mackinder  will  use  his  brilliant 
pow’ers  to  make  a  really  world-wide  pimeralization  and  pive  us  a  map  which 
will  show  the  lands  and  peoples  of  the  globe  in  the  relations  not  of  the  pa.st 
but  of  the  future. 
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AMERICAN  GEOGRAPHICAL  SOl’lETY 

Meetings  of  March.  A  mwi  inontJily  mwting  of  the  American  (ieographical  Society 
wan  belli  on  Tuemlay  evening,  March  9,  at  the  Engineering  Swieties’  Buihling,  29  West 
Thirty  ninth  Stri*et.  I’resiilent  Grivnough  jiresiiieil.  The  Iwturer  of  the  evening  was 
Prof»*s8or  Henry  E.  Crainjiton  of  Coluinliia  I'niversity,  curator  of  inverU'lirate  zoiilogy 
at  the  American  .Mum-urn  of  Natural  History;  he  ilelivereil  an  aililress  entitleil  “Among 
the  Islamis  of  the  Smith  St-a-s”  which  ilealt  with  his  ex)ieiiitions  to  the  South  Pacific 
in  the  y»*ars  19(M5  to  19(»9.  On  March  2.'$  a  monthly  met'ting  of  the  Society  was  held. 
President  (irm-iiough  presided.  He  sulunitted  the  names  of  12  candidates  for  Fellow¬ 
ship,  each  of  whom  had  Is-en  approved  try  the  t'ouneil,  and  they  were  confirmed  as 
Fellows  of  the  Society.  Thereupon  Dr.  Fay-Coojier  Cole,  the  anthrojiologist  of  the 
Field  Mum*um  of  Natural  Hi.story,  Chicago,  delivereii  an  address  entitled  “Glimpses 
of  Japan.’’ 


NORTH  AMERICA 

The  Country’s  Health.  Geograjihers  on  the  one  hand  and  public  health  officials  on 
the  other  are  more  and  more  ri-alizing  the  intimate  relation  lietween  geography  and 
health.  Therefore  geographers  ought  to  know  of  the  little  bulletin  which  has  recently 
In-en  inaugurated  by  the  Metro;K)litan  Life  Insurance  Comjiany  of  New  York.  It  bears 
the  dry  title  of  StatistU'fU  HuJIrtin,  but  “The  Nation’s  Health’’  would  b<‘tter  express  its 
distinctly  interesting  chara<-ter.  The  rei-ords  of  the  company  furnish  a  general  survey  of 
the  health  of  the  country  as  a  whole.  On  this  Imsis  the  editor  of  the  bulletin  prepiares 
little  articles  stating  the  outstanding  facts  for  the  preiMsIing  month.  For  example,  a  page 
of  the  February  bulletin  is  devoted  to  the  difference  l»etw»*en  the  influenza  epidemic  of 
192(t  and  the  far  worse  epidemic  of  1918.  Then  a  half  ]>age  discus.seS  the  unusually  low 
mortality  during  January,  1920.  This  favorable  condition  is  rather  surprising  since  the 
prolongt‘d  low  tempt-rature,  at  leiist  in  the  East,  would  lead  to  the  exiiectation  of  a  high 
death  rate.  Perha|>s  the  widespread  cover  of  snow  and  the  consequent  freedom  of  the 
air  from  dust  offers  the  exphuiation.  Other  articit-s  castigate  us  for  allowing  such  things 
as  epidemics  of  diphtheria  and  explain  the  favorable  diH-line  which  tuls-rculosis  continues 
to  show.  .\  |iorticularly  interesting  table  sImiws  the  extent  by  which  the  average  life 
would  la-  lengthened  if  we  could  stamp  out  tuls-rculosis.  For  example,  if  there  were 
no  tulierculosis,  the  average  Imy  10  to  15  years  of  age  would  have  the  prosjas-t  of  living 
about  four  years  longer  than  he  has  at  present.  This,  like  many  other  conditions  of 
health,  has  a  geographical  Itearing,  for  one  of  the  chief  cures  for  tulterculosis  is  the  right 
kind  of  air.  If  future  issues  are  as  iiiterrating  as  the  first  ones  the  Stati-gticat  Bulletin 
is  well  worth  ket-ping  in  touch  with.  ELi.awoKTH  Huntington 

Weather  and  the  Winter-Wheat  Yield  in  Ohio.  A  nn-ent  numla-r  of  the  Monthly 
Heather  Kcrietr  (Decemla-r,  1919,  pp.  H41-847)  contains  the  results  of  a  statistical 
study,  by  T.  A.  RIair,  of  the  weather  factors  aff»*cting  the  yield  of  winter  wheat  in 
Ohio.  Rkn-ause  of  the  diffieulty  of  securing  extensive  data  for  otlier  elements,  it  is  neces¬ 
sary  to  deal  chiefly  with  temjH*rature  and  precipitation  values.  Ihs-ause  of  the  relatively 
large  and  well-distributt**!  rainfall  of  Ohio,  tenijH'rature  variations  have  more  influence 
than  precipitation  variations. 

For  the  state  as  a  whole  correlations  of  montiily  weather  values  with  the  “condition’’ 
re|K>rts  of  the  Rureau  of  t'rop  Estimates  and  with  the  re|>orteil  yields  show  no  very 
close  relationships.  The  correlations  with  condition  give  a  general  indkation  that  a 
wet  autumn,  a  warm  and  dry  winter  and  spring,  es]H>cially  a  warm  March,  and  a  cool 
and  wet  May  are  the  most  favorable  weather  conditions.  Yiehl  correlations  suggest  a 
warm  March  and  June  and  a  cool  and  dry  May  as  the  only  im|>ortant  re(|uisites  for  a 
good  yield. 

In  Fulton  t’ounty,  in  northwestern  Ohio,  and  in  three  counties  in  the  central  part  of 
the  state,  certain  ten -day  jieriods  in  .\j>ril.  May,  and  June  are  found  to  exert  a  more 
effective  influence  on  the  yield  than  all  other  weather  conditions  combined,  except  that 
in  Fulton  (’ounty  the  March  snowfall  is  also  an  im)Hirtant  fa«*tor.  It  is  weather  condi¬ 
tions  during  these  ten-day  perhuls,  es|)ecially  temperature  conditions,  that  largely  deter¬ 
mine  yield.  R.  DbC.  Ward 

208 


(;K(MiKAIMlU’AL  KKCORD 


209 


Snowfall  on  Mt.  Rainier.  I>aily  r»*<*ortl8  of  Hiiuwfall  won*  <luriiiji  most  of  the 
wa^uii  of  I9IH-17  ut  i’ara<lim>  Inn,  on  the  southern  hIo|h>  of  Mt.  Rainier,  at  an  elevation 
of  feet.  Although  the  observations  were  not  l>i‘^n  until  NoveinlM>r  24,  1910,  the 

total  <ie|ith  of  snowfall  from  that  ilate  up  to  the  last  snowstorm  Is'fore  mitlsummer,  in 
1917,  was  apparently  greater  than  that  for  any  other  station  in  the  I’niteil  Htatt's  for 
any  entire  season,  with  the  siiijjle  exeeption  of  Tamaraek,  Cal.,  in  1900-07.  ThLs  inter¬ 
esting;  fa«-t  is  reported  by  Lawrence  Fisher,  in  a  rwent  dis<-ussion  of  the  snowfall  on 
Mt.  Rainier  {Mimthly  H'ralhcr  Kev.,  Vol.  40,  1918,  jip.  :{27-3;{0).  The  Rainier  snowfall, 
altove  referred  to,  was  7S9..5  inches.  Other  very  heavy  snowfalls  previously  re<‘orde<l  in 
the  l’nite<i  Stat<*s  are  as  follows:  Summit,  Cal.  (7,017  feet),  1879-80,  783  inches;  Musiek 
Station,  Ore.  (;),0tK)  fe»*t),  1912-13,  012.7  inches;  Tamarack,  Cal.  (8,000  feet),  1900-07, 
884  inches;  summit  of  Pike’s  Peak  (14,134  feet),  1892-93,  743.3  inches. 

The  rword  at  Para4liso  Inn  is  the  first  which  has  l)een  obtaimsl  wt^st  of  tho  summit 
of  the  Cascades  in  Washin^on  at  so  great  an  elevation.  The  railways  cross  the  moun¬ 
tains  at  comparatively  low  elevations.  The  highest  mining  camps  where  observations 
have  lietMi  made  are  on  the  eastern  (leeward)  sloj>e8  of  the  Ca-scades.  The  season  of 
1910-17  does  not  se«>m  to  have  lK>en  one  of  unusually  heavy  snowfall,  judging  by  the 
rts-orils  at  other  mount4un  stations.  Nor  is  Paradise  Inn  lo<‘ate<l  at  wliat  would  theoreti¬ 
cally  8«>em  to  l>e  the  region  most  favorable  for  a  maximum  precipitation.  At  the  eleva¬ 
tion  of  the  inn  the  snow  usually  disap|K>ars  in  the  summer.  .\lK)ve  it  are  the  {>ermanent 
snowfiebis,  and  snow  falls  at  times  when  rain  o<*cur8  at  the  inn.  It  seems  likely,  there¬ 
fore,  that  the  maximum  annual  snowfall  will  eventually  be  found  to  occur  at  a  greater 
altitude  than  5,500  feet.  R.  DeC.  W.vrd 


KUROPE 


The  Distribution  of  Population  in  Southern  Macedonia.  Southern  Macetlonia, 
which  epitomize**  in  itstdf  the  geography  of  the  Balkan  Peninsula  as  a  meeting  (mint  of 
regions  and  jKsrples  (see  the  article  “The  Natural  Regions  of  the  Balkan  I’eninsula” 
in  this  number),  is  es|HXMally  deserving  of  an  intensive  geographic  study.  The  profitable 
pursuit  of  such  a  study  is  suggested  by  Ca|)tain  A.  (i.  Ogilvie  in  his  paper  “A  Contri¬ 
bution  to  the  Geography  of  Mactslonia’’  in  the  January,  1920,  numWr  of  the  Geographi¬ 
cal  Journal.  It  is  stimulatiMl  further  by  tlie  probabilities  of  rapid  transformation  of 
the  region  its  a  result  of  recent  istlitical  events.  Proliable  changes  in  the  distribution  of 
the  {topulation  are  forwast  by  C'aptain  Ogilvie. 

The  region  is  one  of  a  strongly  contraste<l  relief  of  plat«‘aus  and  basins.  The  Itasins, 
all  of  tectonic  origin  and  formerly  lake-filleti,  are  now  terraced  and  fioore<l  by  alluvial 
dejtosits.  In  tlK*m  the  waU*r  table  is  never  far  from  tlie  surface,  and  water  may  be 
obtained  from  wells  sunk  anywhere,  an  important  matter  in  a  climate  of  light  rainfall 
tending  to  summer  drought.  On  the  crystalline  ro<-ks  of  the  plateaus  springs  are  far 
apart;  and,  as  on  the  chalk  of  Picardy,  villages  are  jwrforce  groujted  round  them, 
empty  spaces  intervening.  In  the  hills,  furthermore,  agriculture  is  intermittent,  and  a 
constant  tight  is  made  against  tlie  si'rub  vegetation.  Yet  in  this  essentially  agricultural 
land  the  inei;ualiti(‘s  of  |K)pulation  distribution  are  notliing  like  so  pronounceil  as  one 
would  ex{>ect.  TIm>  basins,  it  is  true,  are  the  centers  of  life  and  communication,  and  they 
claim  the  largest  and  most  ])ros{>erous  villages;  but  the  population  on  the  plateaus  is 
surprisingly  densi‘.  Political  circumstances  are  largely  responsible.  Given  a  normal 
development  under  stable  government  and  conditions  of  security,  ]Kipulation  will  be 
naturally  attracted  to  the  plains. 

The  available  agricultural  area  in  the  basins  may  lie  increasetl  by  drainage  of  the 
swamps.  At  the  same  time  this  will  help  towards  the  elimination  of  malaria,  which,  says 
Captain  Ogilvie,  is  “  resimnsible  for  the  bad  name  of  the  country  as  much  as  the  pro¬ 
verbial  state  of  |K>liti(*al  unrest.’’  Irrigation  should  lie  organizeil  and  regulated.  While 
certain  crojie,  rice  for  example,  can  only  lie  grown  umler  irrigation,  everywhere  in  the 
plains  agricultural  values  will  rise  with  irrigation.  It  is  alreaily  practiced  in  the  Htruma 
valley  and  on  some  of  tlie  larger  alluvial  fans.  The  late  Turkish  landowners  of  the  big 
chifliks  of  the  plains  have  already  disap|Miared,  and  there  is  op|iortunity  for  creation  of 
an  e<{uitable  system  of  laud  tenure.  Release  of  the  land  from  the  Turkish  yoke  should 
also  tiring  aliout  improvement  in  agricultural  methods  and  the  introiliiction  of  modern 
practices  to  su|iers(Ale  the  primitive  methods  exemplified  by  the  general  use  of  the 
wooden  plow,  the  mattock,  and  the  sickle.  .\  numtier  of  Greek-owned  farms  with  their 
sjsH-ializeil  devotion  to  one  croji — tobacco,  rice,  cotton,  or  cereals — show  the  possibilities 
of  the  fertile  plains. 

Agriculture  and  iiopulation,  however,  have  proliably  reai'heii  their  maximum  exten¬ 
sion  in  the  hills.  Here  large  areas  may  most  profitably  be  restored  to  their  pristine 
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fon'Ht  oovtT  of  valuable  tinil***r — oak,  lawh,  rlie(«t.iiut.  Elsewhere  iiplaiol  aerub  country 
slioiibi  la-  <levote<l  aa  now  to  the  raiaint;  of  aheeji  and  goats.  At  present  the  pastoral 
pursuits  of  southern  Mact^lonia  are  largely  coiKliicbvl  by  the  migratory  Kutzo  V'lakhs. 
In  the  redistribution  of  lands  care  must  la*  taken  to  res«*rve  winter  pasture  for  the 
nomads  and  tlieir  tba-ks  in  the  plains.  With  the  suladitiition  of  mmlern  fishing  craft 
lor  tin*  present  archaic  ty|a‘s  and  with  tlie  improvement  of  harlairs  the  maritime  {>opula- 
tion  will  also  gain.  Of  course,  latund  up  with  g«*neral  progress  will  la*  the  improvement 
of  the  means  of  communication,  now  so  sadly  deficient. 


POLAR  REGIONS 

Norwegian  Surveys  in  Spitsbergen  during  1919.  The  systematic  survey  of 
Spitsla-rgi'ii  by  Norwegians  la'gun  in  llHtb  and  since  1911  carried  out  annually,  as 
des»-rila‘d  in  the  Gt'oflraphU’ol  Kn'iett  (Vol.  8,  1919,  pp.  216  and  218),  was  continued  in 
the  summer  of  1919  under  the  leadership  of  Adolf  lioel.  The  party  comprised  three  sur¬ 
veyors,  two  hydrographers,  anil  two  geologists.  The  land  Ix'tween  Horn  Sound  and 
South  ('ajK*  (West  Spit«la*rgi*ii)  wa-s  surveyed,  and  complementary  surveys  were  carried 
out  around  Heil  Sound,  the  total  area  map{ied  amounting  to  520  square  miles.  Simul¬ 
taneously  the  hydrograjthic  survey  was  extended  from  ^e  northern  entrance  of  Bell 
Sound  to  the  mouth  of  Horn  Sound.  Soundings  were  taken  along  this  coastal  section 
to  a  distance  of  10  to  20  nautical  mil»*8  off  shore.  The  area  hydrographically  surveyed 
during  the  s(*ason  is  estimated  to  lie  1,620  sijuare  milee.  The  geologists  worked  prin¬ 
cipally  in  the  coastal  strip  lietwt'en  Horn  Sound  and  South  Cape;  there  for  the  first  time 
they  found  fossils  (crinoids)  in  the  Hecia  Hoek  formation  (locally  metamorphosed 
Silurian  rock.s).  In  1919  the  Norwegian  Hydrographic  Office  published  a  very  valuable 
chart  emUxlying  the  Norwegian  hydrographic  surveys  of  the  Spitsbergen  coasts  to 
1918.  It  is  entitb*il  “Nordishavet  fra  Norge  (Tronisd  og  Varanger)  til  Spitsbergen” 
(The  -Arctic  Oi-iwn  from  Norway  (Tromsii  and  Varanger)  to  Spitsbergen).  The  meridi¬ 
onal  si’ale  is  1:190,(MM(  in  76“  N.  It  differs  noticc^aldy  from  the  British  Admiralty 
chart  of  thesi*  waters  in  the  repn>s«*iitation  of  the  coast  line  and  the  outlines  of  the 
fiords.  It  also  contains  a  great  many  new  soundings  on  the  bank  north  of  Bear  Island 
and  off  the  western  coast  of  Spitsliergcn.  This  chart  will  bo  of  great  value  to  geog¬ 
raphers.  Chables  Rabot 

Completion  of  Rasmussen's  Study  of  the  Greenland  Eskimos.  Knud  Rasmus- 
8«“n,  the  well-known  Danish  exjdorer  whose  activities  have  been  revieweil  from  time  to 
time  in  tlie  GtttyraphictU  H*  view  and  the  account  of  whose  1916-18  ex]iedition  to  north- 
ein  (ire4‘nland  was  publislieil  in  the  .August  and  Sc'ptember,  1919,  numliers,  retumeil  late 
ill  1919,  aci'ording  to  information  rei’eived  by  tlie  undersigneii,  from  .Ammassalik,  the 
only  s<*ttlement  of  any  conswjuence  on  the  rast  coast  of  Greenland.  This  visit  to  Ammas¬ 
salik  completes  Riisnnissim 's  study  of  the  Eskimos  of  the  entire  Greenland  coast.  He 
has  visited  every  group  from  .Ammassalik  to  Etah  and  knows  e\’ery  Eskimo  in  Gri>enland 
personally.  It  is  safe  to  say  that  no  one  has  ever  come  into  such  direct  intimate  contact 
with  a  whole  |ieoplc  as  he  has.  Part  Eskimo  himself,  liorn  and  partly  educated  in  Green¬ 
land  and  trained  in  languagt‘s  and  ethnology  in  the  University  of  C'o)>enhagen,  he  has 
b«*en  es|ie«ially  well  prepareil  to  make  this  study,  and  he  has  devoteil  his  life  thus  far 
to  that  work  and  exploration.  It  is  his  ambition  to  make  a  comprehensive  comparative 
study  of  all  the  Eskimo  race  from  .Ammassalik  to  Siberia. 

In  his  visit  to  East  Gret'iiland  he  has  studied  the  culture  and  the  language  of  the 
East  Greenland  Eskimos  in  relation  to  those  of  the  Eskimos  on  the  western  coast  of 
the  great  island.  This  comparative  study  has  reveab*d  many  facta  of  noteworthy  signifi¬ 
cance,  which  he  intends  to  jires**nt  in  the  near  future.  He  was  surpriaeil  to  find  that 
the  East  Grei'nland  Eskimos  preserve  many  of  the  customs  of  the  Central  Eskimos,  who 
still  inhabit  the  ancestral  home  of  the  race  almut  Hudson  Bay.  He  found  that  they  are 
more  closi*ly  relateil  to  the  Central  Eskimos  than  are  any  of  the  other  trilies  of  the  entire 
Gnvnlanil  coast  and  that  they  have  only  recently  lieen  affecteil  by  contact  with  the 
GrtH'tiland  west -coast  culture. 

KasmusMm  made  colh*ctions  of  their  traditions  and  folk-lore,  of  their  cats’  cradles, 
and  of  their  artifacts.  He  stiidie*!  their  language  and  their  customs  very  closely  in 
order  to  determuie  their  relationship  to  the  other  tribes  of  Greenland.  He  states  that, 
though  tlie  Ammassalik  Eskimos  have  lieen  superficially  very  much  modifieil  by  the 
Danish  administration  of  the  settlement,  they  are  at  heart  the  same  primitive  people 
that  they  were  liefore  the  coming  of  the  white  man.  In  the  immediate  vicinity  of  the 
settlement  they  have  adopted  Danish  ways,  but  as  soon  as  they  leave  the  vicinage  of  the 
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trailing;  statiou  they  la|M«e  into  their  old  primitive  life.  The  outlying  sidtlements  are  as 
typieally  ENkimo  as  they  ever  were. 

With  his  charaeteristie.  direetness  and  insight  into  Eskimo  chanii-ter,  Kasiiuissen  ha.s 
I>enetrated  deeply  into  their  culture  and  history.  lie  ex|nH-ts  soon  to  publish  the 
results  of  this  latest  ex{>edition  in  full,  and  though  it  has  not  Ihhmi  of  a  spivtacular  or 
jH>pularly  attractive  character  he  thinks  that  it  will  yield  a  wealth  of  scientific  material. 

W.  Elmer  Ekbi.aw 


PHYSICAL  GEOGRAPHY 

Desert  Erosion  as  Illustrated  by  a  Comparison  Between  the  Algerian  Sahara 
and  the  Libyan  Desert.  The  development  of  land  forms  in  a  humid  climate  has  bt'en 
thoroughly  worked  out,  but  the  evolution  of  the  topography  in  an  arid  region  has  not 
lx‘en  as  satisfactorily  explaineil.  Professor  W.  M.  Davis  has  sketclietl  the  main  lines  of 
probable  development,  but  he  has  left  to  others  the  task  of  amplifying  and  verifying 
his  account  and  of  finding  examples  of  deserts  in  the  varieil  stages  of  development. 

M.  E.-F.  Gautier,  in  a  recent  pajK^r  entitled  “Deserts  Compart”  (.(a«.  dc  Gi'Otjr., 
Xov.  15,  1919),  heljis  to  fill  in  some  of  the  gaps  in  our  knowledge  of  dt*serts  from  the 
physiographic  point  of  view.  He  is  thoroughly  versed  in  the  tojiography  of  the  .\lgeriau 
t<iahara,  and  during  a  few  weeks’  reconnaissance  in  the  Libyan  Desert  was  struck  by 
the  difference  lietwetui  the  land  forms  of  the  two  deserts.  This  difference  he  interprets 
as  signifying  that  the  Libyan  Desert  is  in  a  much  later  stage  of  development  than  the 
Algerian  Sahara,  ami  his  description  of  the  relative  topography  of  the  young  and  old 
deserts  is  extremely  interesting. 

The  first  evidence  he  brings  to  support  his  tlieory  is  drawn  from  the  results  of  fluvial 
erosion,  the  vcedt  (wadis  in  Egyptian  Arabic)  of  Algeria,  the  oas(‘s  of  Egy]>t,  and  cer¬ 
tain  <ielta  de|K)sit8  which  are  found  in  Egv'pt.  The  uy  iis  are  dry  watercourses,  related 
to  each  other  in  the  same  way  as  are  the  stream  beds  of  a  humid  region,  tributary 
channels,  graded  in  size  and  gradient,  leading  to  trunk  streams,  etc.  The  oases  on  the 
other  hand  are  basin-like  depressions,  surroundcnl  by  a  more  or  less  continuous  es<'arp- 
nient,  and  no  trace  of  a  former  river  system  is  apparent.  Evidently  there  have  been 
streams  in  Algeria  during  a  comparatively  recent  period,  while  the  Libyan  Desert  has 
suffered  wind  erosion  for  a  far  longer  time.  The  same  conclusion  may  l>e  drawn  from 
the  study  of  the  extensive  delta  deposits  at  Wadi  Natrun  and  Moghara.  These  deltas 
are  of  Tertiary  age  and  must  have  been  accompanied  by  great  fluvi^  erosion.  The  level¬ 
ing  of  all  trai‘e  of  the  great  valleys  corresponding  to  the  deltas  could  only  l>e  accom¬ 
plished  by  wind  erosion  continueil  during  a  very  long  period.  The  complete  absence  of 
all  trace  of  a  valley  system  contrasts  strikingly  with  the  fresh-cut  Quaternary  valleys 
of  Algeria. 

The  part  of  the  evidence  based  on  fluvial  erosion  leaves  little  to  l>e  desired ;  the  rest, 
however,  is  not  as  convincing.  The  character  of  the  Oligocene  deposits  is  next  examined. 
In  Algeria  these  deposits  consist  of  vast  alluvial  plains,  whereas  in  Egypt  the  alluvial 
de|K)sitB  have  Ixsm  so  thinne<l  by  wind  erosion  that  often  the  level  bare  ro<‘k  floor  of  the 
desert,  scoured  by  the  wind,  is  ex|M>Hed.  These  observations,  taken  in  conne<‘tion  with  the 
work  of  McGee  in  the  Sonora  desert,  suggest  that  the  later  phases  of  desert  physiography 
may  Iw  characterized  by  bare  level  expanses  where  the  be*l  ro<-k  is  exjtose*!.  B«‘fore, 
however,  this  piece  of  evidence  can  l»e  taken  to  imlicate  the  relative  age  of  the  two 
deserts  in  question  one  must  be  sure  that  the  de{>osits  compared  are  of  the  same  date, 
and  this  is  still  problematic,  the  “Oligocene”  having  been  applie<l  provisi«>nally. 

The  next  piece  of  evidence  is  that  supplied  by  the  dunes.  Those*  of  the  Algerian 

desert  are  related  to  the  alluvial  plains.  Where  there  are  wide  expanse‘s,  oi>eu  to  the 

wind,  the  dunes  pile  up.  The  dunes  of  Egypt  on  the  other  hand  are  distributed  much 
more  unevenly.  In  the  eastern  part  they  are  contine<l  to  a  long  narrow  line  of  thin 
dunes,  running  almost  due  north  and  south.  M.  Gautier  hazitrds  the  suggestion  that 
this  line  may  mark  the  frontier  between  the  natural  regions  which  were  once  to  be 

differentiated  in  the  Sahara,  i.  e.  the  desert  in  the  east  and  the  humid  area  in  the  west. 

According  to  M.  Gautier’s  theory  this  division  of  the  Sahara  existe<l  when  the 
Quaternary  valleys  of  Algeria  were  cut.  The  dunes  of  the  eastern  part  of  the  Sahara 
are  very  different  again.  They  are  piled  up  to  such  an  enormous  thickness  and  cover  so 
extensive  an  area  that  the  land  is  hardly  known.  The  dunes  are  as  different  as  possible 
from  the  smaller  masses  of  dunes  in  .\lgeria,  which  are  not  im(>enetrable.  M.  Gautier 
considers  that  the  greater  mass  of  the  Egyptian  dunes  is  evidence  that  mure  time  has 
l>e**n  taken  to  form  them.  There  are  other  factors,  however,  it  would  seem,  that  might 
cause  dune-formation  to  go  on  more  intensely  in  one  ]»art  of  the  desert  than  in  another. 

£.  M.  Sanders 
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The  Distribution  of  Maximum  Floods.  Proffsaor  Alfrenl  J.  Henry,  in  rhar^i^  of 
the  River  and  Flood  Serviee  of  the  Weather  Bureau,  read  l>efore  Uie  American  Mcteoro- 
Inj^iral  Society  at  New  York,  .laniiary  .'1,  1920,  a  |»a|>er  on  “The  l)i.>ftril>utton  of  Maxi¬ 
mum  F1(mm1»”  U  fat/ur  Rcr.,  Dccemlier,  1919,  |»it.  Kfil-H67).  The  records 

of  Itoth  American  and  Kuro|H‘an  rivers  show  an  average  of  m-vcn  to  t<Mi  ^rcat  floods 
[ter  century.  Such  AcmmIs  are  primarily  due  to  precipitation,  aiui  the  precipitation,  in 
the  form  of  rain,  which  protlui-ra  flootls  may  Ite  of  two  distinct  ty|K‘s;  (a)  so  intense 
and  wiilely  distriliuttsl  as  to  [iroduce  flootiing  regardless  of  antet'c^lcnt  conditions; 
(h)  moderate  rains  continued  intermittently  for  eight  to  ten  days  or  more  with  ante- 
cetient  conditions  favorable  to  a  high  run  off. 

There  a|t|tears  to  Ih>  no  orderly  progression  in  the  magnitude  of  floods  with  the  lapse 
of  years,  i.  e.  the  aiNtolute  maximum  flood  of  any  100-year  perioil  is  not  necessarily 
greater  than  the  absolute  maximum  floo<l  for  the  preeeiliiig  100  yrars.  The  magnitude 
of  great  flomls  with  resiss-t  to  the  average  annual  flood  seems  to  increase  in  a  geometri- 
<'al  progression  but  ajtparently  wholly  regardU>s8  of  tls*  march  of  time,  h'urther,  grtwt 
titmds,  like  great  rainfalls,  are  essentially  a  lo<'al  phenomenon,  even  for  the  sjime  stream. 

R.  Dec.  Wari» 
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AFTKRTHE-WaR  EtX)NOMIC  I’ROBLEMS 

J.  E.  Barker.  Economic  Statesmanship;  The  Great  Industrial  and  Financial 

Problems  Arising  from  the  War,  ix  and  40S  pp.;  index.  John  Murray,  Lomlon, 

1918.  8%  X  5%  inchea. 

The  larger  part  of  this  l>ook  is  given  to  a  consideration  of  the  after-war  problems 
of  the  Unite<l  Kingilom.  After  an  introductory  chapter  on  “C-oal,  Iron — and  the  Doiiii- 
nution  of  the  World”  the  author  sei'ka  to  show  the  relative  unimportance  of  the  British 
war  debt.  He  emphasizes  very  justly  the  probability  that  depreciation  of  money  will 
do  much  to  lighten  the  burden,  an<l  in  succeeding  chapters  he  aims  to  prove  that  this 
burden  can  readily  In*  l)orne  by  a  reform  in  British  methods  of  production.  He  s|M?nt 
six  months  in  the  lTuite<l  States  and  Canada,  and  in  the  light  of  his  experience  he  urges 
his  countrymen  to  follow  .\merican  examples  in  agriculture,  in  transportation  and  manu¬ 
facture,  and  in  education  ami  research.  He  would  introduce  also  the  protective  tariff, 
which  he  dist'usm’s  particularly  with  respect  to  its  effect  on  Lancashire  and  on  the 
shipping  trade. 

Later  chapters  discuss  the  )>osition  and  future  of  other  countries.  The  statistics  of 
population  and  pro<luction  in  France  are  analyzed  to  show  that  that  country  must  bo 
given  not  only  Alsace-Lorraine  but  also  coal  from  the  Ruhr  field  if  it  is  to  maintain  its 
economic  position.  Italy  appears  to  the  author  to  be  in  more  serious  straits,  and  he  sees 
little  p.'obability  that  in  the  territorial  gains  likely  to  result  from  the  war  Italy  will 
satisfy  her  need  for  elbow-room  and  for  raw  materials.  He  advances  the  bold  suggestion 
that  the  United  States  and  the  British  Empire  should  make  a  free  gift  to  Italy  of  the 
needed  territory,  which  he  does  not  more  particularly  specify.  Two  chapters  cover  the 
ability  of  Germany  to  pay  a  war  indemnity,  and  the  final  chapter  is  given  to  ‘‘The 
Future  and  the  Natural  Resources  of  the  United  States.” 

The  author  is  an  interesting  figure  in  the  world  of  the  English  monthly  reviews,  for 
which  he  writes  fre<juently  and  in  which  most  of  the  chapters  of  the  present  book  first 
came  out.  He  was  born  in  Germany  and  first  published  his  ‘  ‘  Modem  Germany  ’  ’  under 
the  name  of  Eltzbachcr,  the  name  ap|>earing  as  Ellis  Barker  in  later  editions.  Now  he 
is  more  British  than  the  Britons.  He  has  a  ketui  eye  for  goml  material  in  original 
sources,  rapc'clally  statistics,  which  he  cites  liberally.  He  is  a  deft  writer,  challenging 
the  attention  of  the  reader  by  Itold  generalization  and  pressing  his  attack  (for  he  is 
always  aggressive)  with  a  wealth  of  (]uotation  and  illustration.  His  observations  are 
often  shrewd  and  enlightening;  but  when  he  has  had  hia  say  his  assertions  often  remain 
still  to  bt»  proved.  He  is  careless  in  matters  of  fact,  he  handles  statistics  in  an  impres¬ 
sionistic  manner  that  makes  them  often  entirely  misleading,  and  he  pays  little  regard  to 
considerations  that  can  be  urgetl  against  hia  views. 

He  measures  the  proiluctiveness  of  <lifferent  branches  of  activity  by  value  of  groas 
output,  with  no  allowance  for  raw  materials  consumed.  By  this  metho<l  of  measurement 
the  product  of  American  manufactures  in  1909  was  twenty  billion  dollars  instead  of 
twelve  billion.  He  counts  as  present  wealth  in  England  and  Germany  the  value  of  the 
coal  de|K)sits,  multiplying  the  estimate*!  tonnage  by  the  price  at  the  surface,  with  no 
discount  for  the  time  re<{uire*l  to  get  the  coal  up.  He  compares  English  and  American 
transportation  rates  with  no  allowance  for  the  difference  in  the  length  of  the  haul  or 
the  character  of  the  service.  He  says  that  the  building  of  the  American  railroads  was 
powerfully  assiste*!  by  the  cheapness  of  iron  and  steel  due  to  the  American  p<ilicy  of  high 
protection.  Tariff  reform  will  raise  British  wages:  ‘‘Universal  experience  has  shown 
that  the  introduction  of  a  tariff  has  that  effect  upon  the  wages  of  lalmur”  (p.  222). 
‘‘The  doubling  and  quadrupling  of  the  Imperial  railway  mileage  will  undoubte<lly  double 
and  quadruple  the  number  and  the  wealth  of  the  Empire’s  white  jKjpulation”  (p.  89), 
The  (tossibilities  of  production  api>ear  to  him  in  general  to  be  unlimite*!;  he  does  not 
know  any  law  of  diminishing  returns,  and  Malthus  is  to  him  ‘‘a  well-meaning  but 
fantastic  clergyman  who  dabbled  in  political  economy.”  Yet  when  he  discusses  any 
particular  country  he  fin<l8  its  resour«*es  limite<l,  and  Italy  in  particular  is  overpopulated. 
The  American  Federal  Government  ap(>ears  as  an  all-wise  and  farsighted  guardian  of 
the  material  interests  of  its  people.  American  professors  are  kept  up  to  their  work  by 
the  insecurity  of  their  tenure.  ‘‘Life  profes-sorships  with  |>ension8  after  retin-nient  on 
the  European  model  are  practically  unknown”  (p.  155). 

A  comparison  of  the  figures  of  a  table  on  pages  187-188,  designe*!  to  show  that 
American  industrial  workers  produce  three  times  as  much  per  head  as  corresponding 
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HritiHh  workers,  with  the  fijiiires  (fiven  in  the  Final  Report  on  the  First  ('ensus  of  Pro- 
(iuetion  fCd.  6:i2(t],  a  British  bluebook  published  in  1912,  shows  how  careless  tlie  author 
is  in  statistical  compilation.  In  the  cardl>oard  trade  he  excludes  the  value  of  “other” 
products  but  includes  the  wage  earners  engaged;  in  the  paper  trade  he  includes  salaried 
|K-rsons  with  wage  earners;  in  the  cement  trade  he  has  18,860  wage  earners  where  the 
census  has  1.3,860;  in  the  cotton  traile  he  gives  a  value  of  £132,000,00(»  where  the  census 
gives  £162,000,000.  Tlu*se  discrepancies  appear  in  a  comparison  of  |>art.  not  all,  of  the 
items.  Huch  errors,  particularly  when  they  all  contribute  to  support  the  author’s  thesis, 
as  in  this  case  they  do,  destroy  all  contidence  in  his  work.  Cuv*  Day 

A  Study  or  Trade  Fluctuations 

1),  II.  KoioutTsoN.  A  Study  of  Industrial  Fluctuation:  An  Enquiry  into  the 
Character  and  Causes  of  the  So-Called  Cyclical  Movements  of  Trade,  xiii 
and  285  pp.;  diagrs.,  indexes.  P.  8.  King  it  Son,  Ltd.,  London,  1915.  Is.  6d. 
8>/i  X  5%  inches. 

Industrial  fluctuations  are  sure  to  play  an  imimrtant  part  in  tiie  future  just  as  they 
have  in  the  past.  Therefore,  although  the  war  prevented  an  earlier  review,  Mr.  Robert¬ 
son’s  book  is  worth  discussing  at  this  time.  It  is  also  worth  discussing  as  an  example 
of  the  way  in  which  careh^ss  handling  can  s|M>il  a  tine  subject  and  largely  nullify  a  great 
amount  of  careful  research  and  clear  thought.  The  liook  is  packed  wi^  important  and 
jtertinent  facts  as  to  industrial  fluctuations  in  many  countries,  especially  Britain.  It 
also  has  the  excellence  of  being  built  around  a  definite  theory  and  yet  of  giring  the  facts 
in  such  a  way  that  the  reader  can  decide  for  himself  whether  to  accept  or  reject  the 
theory.  In  brief  the  author’s  contention  is  as  follows:  After  a  period  of  industrial 
depression  a  recovery  occurs  from  the  following  causes:  (1)  increased  efficiency  in  pro¬ 
duction  because  of  lessons  of  economy  and  industry  learned  during  hard  times;  (2)  in¬ 
creased  natural  resources  either  in  the  form  of  go<^  crops  or  of  larger  supplies  of  coal, 
iron,  lumlier,  and  other  products  which  de|tend  largely  on  geographical  surroundings. 
This  increase  in  nature’s  Iwunty  causes  a  relative  increase  in  the  value  of  manufactured 
articles.  (3)  Recovery  also  o<'cur8  be<‘ause  of  increased  hojw  that  future  profits  may 
accrue  in  some  of  the  following  ways:  (a)  l>ecause  the  machinery  and  other  equipment  of 
all  kinds  which  has  bt'en  worn  out  but  not  replaced  during  the  period  of  depression  must 
be  renewed,  thus  creating  a  great  demand;  (b)  because  of  geographical  or  industrial 
discoveries;  and  (c)  l>e<-au8e  of  new  inventions  or  new  political  arrangements.  (4)  The 
last  of  the  causes  of  industrial  rec-overy  is  the  ex]>ansion  of  currency  and  credit,  either 
through  the  ojtening  of  new  gold  mines  or  otherwise.  Such  expansion  leads  people  to 
expect  a  rise  in  prices  in  their  own  particular  commoilities,  and  it  also  lowers  interest 
ratiw  and  causes  the  ultimate  con.sumer  to  purchase  freely.  The  subsequent  decline  in 
business  comes  through  the  reversal  of  these  four  processes.  Space  forbids  further  dis¬ 
cussion,  but  the  prominent  place  occupied  by  geographical  factors  is  evident. 

If  Mr.  Rol>ert8un’s  Iniok  were  well  written  it  would  be  worth  reatling  by  a  large 
circle  of  geographers.  Here  is  a  sample  of  its  style:  “When  fairly  faced,  the  problem 
of  industrial  fluctuation  becomes  nothing  less  formidable  than  the  problem  of  maximis¬ 
ing  the  community’s  aggregate  of  net  satisfaction  through  time,  in  other  words  of 
attaining  the  beet  distribution  through  time  of  its  income  of  consumable  goo<l8  which 
is  practicable  without  undrairable  restrictions  of  the  total  of  that  income.”  This  is  not 
scientific  language:  it  is  jargon.  To  ferret  out  the  meaning  is  like  pulling  teeth,  even 
fur  the  economist.  Presumably  the  author  means:  “When  fairly  faced,  the  problem  of 
the  prevention  of  industrial  fluctuation  becomes  the  formidable  problem  of  giving  the 
community  the  maximum  amount  of  satisfaction.  That  maximum  is  not  attained  by 
overproduction  alternating  with  underproduction,  but  by  maintaining  on  intermediate 
level.  This  can  be  done  without  the  undesirable  result  of  re<lucing  the  average  produc¬ 
tion  below  its  present  level.” 

It  is  to  be  hoped  tliat  some  day  Mr.  Robertson  will  put  his  interesting  theories  into 
such  language  that  readers  can  concentrate  their  attention  on  the  ideas  and  not  be  forced 
to  exjiend  it  on  the  words.  Ellsworth  Huntington 


Land  Grants  to  Soldiers 

F.  C.  Howe.  The  Land  and  the  Soldier,  xi  and  196  pp.  Charles  Scribner’s  Sons, 
New  York,  1919.  $1.25.  7%x5%  inches. 

The  theme  treated  interests  all  our  j>eople;  it  is  closely  connected  with  the  future 
welfare  of  the  nation.  Sixty  years  ago  any  jKwr  man  in  our  count ly  who  had  gumption 
and  good  health  could  get  land  for  little  or  nothing.  At  first  the  government  charged 
him  $125  for  a  quarter  section.  A  little  later,  under  a  new  law,  he  could  take  up  the 
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sanio  an-a  of  novcrnment  land  as  a  prc-enii>tion  ••laim  at  a  cost  of  only  a  few  dollars 
for  the  nwessary  |)a|>ers.  Fanna  thus  acquired  within  25  miles  of  Minneapolis  ami 
St.  Paul,  for  example,  are  now  worth  .$25,000  or  more,  and  the  farmer  can  market  his 
produce  and  jjet  home  in  his  auto-truck  in  a  half  a  day. 

Poor  men  cannot  i>ay  thes««  bijj  prices  for  land;  and  the  government  is  alrea<ly 
l>eginning  to  help  the  soldier  with  little  or  no  money  to  get  hold  of  a  hit  of  land  on 
which  he  can  support  his  family  when  he  has  one.  The  government  will  also  see  that 
he  has  a  little  house  and  that  other  needs  will  be  supplied.  When  he  is  able,  he  will 
be  expe<‘ted  to  pay  for  this. 

There  are  many  other  men,  ik)t  soldiers,  who  will  wish  to  make  homes  and  acquire 
a  few  acres  so  that  they  and  their  families  may  In*  comfortable.  All  sides  of  the 
great  question  are  discussed  in  this  l>ook.  It  treats  of  many  phases  of  at'quiring  and 
developing  small  farm  jtrojK'rties  and  tolls  of  the  experience  of  Denmark  and  other 
countries  that  have  made  a  great  success  of  small-scale  dairying,  jmultry  raising,  and 
other  fann  enterprises  and  are  happy  and  prosperou-s.  Cyrus  C.  Adams 

.\  (itXMiK-APHirAL  HANDBOOK  ON  POl.AND 

E.  Wunderlich,  edit.  Handbuch  von  Polen  (Kongress-Polen) :  Beitrage  zu  einer 
allgemeinen  Landeskunde.  -nd  edit,  xxxii  and  511  pp. ;  maps,  diagrs.,  ills., 
bildiogr.,  index.  Dietrich  Reimer  (h>n8t  Vohseii),  Berlin,  1918.  11x7*4  inches. 

Warsaw  fell  lH*fore  Ilindenburg 's  armies  .August  5,  1915.  Early  in  1916  the 
German  governor-general  of  Warsaw  onlered  a  comprehensive  work  written  on  Congress 
Poland,  which  means  the  region  called  Kingdom  of  Poland  by  the  Congress  of  Vienna 
in  1815.  It  is  the  part  of  Poland  that  fell  to  Russia  and  is  therefore  quite  st'parate 
from  the  portions  of  that  country  long  included  in  Prussia  and  -Austria.  The  name 
Congress  Poland  is  meant  to  make  this  clear.  In  January,  1917,  tre  “Handbuch” 
was  first  issued,  and  the  edition  was  exhaust t>d  in  a  few  months,  exciting  interest  “even 
in  Polish  circles.”  This  second  edition  was  issued  in  January,  1918.  During  all  this 
time  Congress  Poland  was  oi-cupied  by  the  German  armies;  but  the  Germans  had  in¬ 
timated  that  they  meant  to  make  this  territory  inde|>endent.  The  treaty  of  Brest 
Litovsk,  annexing  it  to  Germany,  had  not  then  lH>en  signed. 

Eight  of  the  fourtwn  authors  represente<l  in  this  volume  were  on  the  governor- 
general's  staff,  one  rejirescMitative  each  of  the  press  and  big  business,  and  one  expert 
each  for  agriculture,  geography,  physics,  meteorology,  forestry,  and  geology — a  staff 
equipment  characteristic  of  German  thoroughness.  The  other  six  were  university  men 
of  technical  training. 

Ijearne<l  and  unlearned  Germany  had  been  alike  in  the  dark,  we  are  told,  about  the 
nature  and  resources  of  this  region,  so  near  their  territory.  The  Russians  had  kept 
investigators  out  and  had  iliscouraged  studies  by  the  Polish  inhabitants. 

The  l>ook  is  a  valuable  contribution  to  the  geology,  physiography,  and  economics  of 
the  country  and  contains  im|>urtant  matter  concerning  its  inhabitants  and  their  material 
and  cultural  condition.  .Although  written  on  conquere<l  ground  for  the  use  of  a  military 
governor,  it  does  not  thereby  differ  so  much  from  obler  German  iKMiks  as  might  be 
the  case  if  the  Germans  had  lanm  less  convince«l  of  their  siijH^riority  to  all  other 
races.  It  is  thorough  and  clear,  makes  much  use  of  Polish  and  Russian  sources,  and 
shows  personal  investigation  by  the  authors.  The  authors  try  to  maintain  an  impartial 
and  scientific  attitude.  It  evidently  has  not  (s-curred  to  them  that  their  work  is 
propaganda.  That  there  has  long  existed  a  hatred  of  the  Germans  in  Congress  Poland 
is  recognized.  This  hatred  is  explained  as  l»eing  due  to  characteristic  intrigues  of 
the  Russian  government.  The  work  of  Dr.  S<*hultz  and  Dr.  Praesent  on  the  |)eople  of 
the  region  shows  their  belief — not  explicitly  stated — that  the  one  thing  these  jieople 
need  is  the  protection  and  guidance  of  the  German  government.  The  governor- 
general  says  he  was  well  pleased  with  the  book. 

The  Germans  had  no  idea  there  were  so  many  of  their  countrymen  in  Congress 
Poland  (719,000)  nor  that  they  had  preserved  their  habits  and  spe<*<-h  so  well.  Dr. 
Praesent  was  astonished  to  find  near  Ix>dz  numerous  purely  German  villages  masquerad¬ 
ing  under  Polish  names. 

Of  old  the  Poles  were  herdsmen  in  the  forest  or  forest  o|>enings.  German  peasants 
came  in  in  the  thirteenth  and  fourteenth  centuries,  cut  the  forests,  and  founded  in¬ 
numerable  villages  and  cities  in  which  the  Polish  nobles,  in  their  gratitude,  allowed 
them  to  enjoy  the  fret*dom  customary  in  German  cities.  They  tilled  the  land  and 
taught  the  Polish  |»ea8ants  to  till  it.  There  were  great  numliers  of  these  German 
l>eanant8,  they  ma<le  the  land  valuable  to  the  nobles  who  owned  it;  but,  though  eagerly 
invited,  they  were  soon  merely  tolerated  and  then  oppressed.  The  country  became  a 
great  producer  of  grain;  but  the  nobles  attached  the  peasants  to  the  soil  in  order  to 
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kooj*  thoir  laltor,  and  a  |K‘riod  of  waning  prosiK^rity  followed.  The  enianeipation  of 
the  iteaaantH  in  1864  and  the  introduction  of  modern  tools  and  methods  since  then  have 
given  agriculture  a  great  imi»etus.  .\gain,  at  the  l>eginning  of  the  nineteenth  century, 
when  the  (’zar  wished  to  manufacture  Russian  raw  materials  within  Russian  territory 
and  invited  tiennan  weavers  and  other  artisans  to  come  to  Ixnlz  to  establish  factories, 
(iennans  came  in  great  numln'rs  and  inaugurated  the  era  of  industrial  prosperity  that 
distinguished  that  corner  of  the  (’zar's  <lominions.  Lodz,  which  had  leas  than  l,(htO 
people  in  1820,  has  now  500,000,  though  it  has  no  single  feature  other  than  the  ('zar's 
whim  to  make  it  a  suitable  site  for  an  industrial  city.  These  two  s»>rvices  of  the 
(iermans,  the  introduction  of  agriculture  and  of  industry,  have  never  l)een  pro|H*rly 
appre<'iated  in  (lermany! 

The  Poles  are  said  to  Ik*  bright,  chwrful,  excitable  but  not  liable  to  l>ecome  ugly 
under  excitement,  and  very  patriotic.  .At  work,  however,  they  are  clumsy  and  lack 
|K>rsistence.  P«)lish  manufacturing  processes  and  products  were  unnecessarily  costly 
but  enjoyed  a  vast  market  in  Russia  that  would  be  lost  in  the  event  of  Polish  imle- 
|K*ndence;  yet  it  was  thought  that  under  lH*tter  management  economies  would  make  it 
|K>ssible  to  market  jtroducts  within  the  country. 

A  |KH‘uliar  feature  of  the  agriculture  of  the  land  is  that  more  than  half  of  it  is 
occupied  in  small  farms  by  families  so  large  that  they  consume  their  whole  product. 
Although  two-thirds  of  the  jteople  are  agriculturists,  the  country  had  to  im|>ort  grain 
from  Russia.  The  war,  by  cutting  this  off  and  causing  inevitable  devastation,  brought 
distress!  Hrictly,  but  in  cpiite  another  tone,  we  read  of  the  “unutterable  sufferings’’ 
the  war  brought  to  the  (iermans  in  the  country. 

The  forests  have  l*een  badly  handled,  wood  being  exjwrted  in  times  of  scarcity. 
The  l>est  industrial  region  is  south  of  I.,o<lz,  near  the  coal  mines.  The  mines  produced 
7,600,600  tons  yearly  as  compared  with  44,000,000  tons  in  Upper  Silesia.  The  capital 
employed  in  industry  was  mostly  foreign,  mostly  German  one  gathers,  though  the 
amount  is  withheld  in  a  statement  that  a.ssigns  ()(t,000,000-70,000,000  jubles  to  France, 
1.5,(M>0,000-20,000,(M>0  to  Russia,  and  ,5,<MK),000  to  England. 

Next  in  numiM-r  to  the  Poles  are  the  Jews,  8|K*aking  Yiddish,  which  is  really  a 
nio<lified  German,  though  more  of  them  came  from  the  East  than  from  the  West.  These 
2,000,000  Jews  are  »»f  low  culture,  filthy  in  their  habits,  and  form  a  majority  of  the 
inhabitants  of  the  citit's,  except  Ixxlz  and  Warsaw.  Russian  law  forbade  them  to  live 
in  the  same  villages  with  Russian  farmers.  Some  of  them  are  factory  hands  or  travel 
as  itineniiit  tailors,  cobblers,  or  car|>enters — a  great  deal  of  handwork  lK>ing  cus¬ 
tomary — but  mostly  they  are  jK*ddlers,  traders,  shopkee{>ers,  or  bankers.  It  was  charac¬ 
teristic  that  in  Warsaw  handmade  shot's  were  cheaper  than  the  local  factory  product. 

In  short,  (’ongress  Poland  is  a  transition  state  between  Germany  and  Russia.  Ger¬ 
mans,  though  resisted  by  Russia,  had  given  it  what  share  of  modern  culture  it  possessed. 
These  Germans,  intelligent  factory  hands  and  farmers,  constituted  5  jK*r  cent  of  the 
IMtpiilation.  75  jK*r  cent  were  Poles,  ignorant,  inefficient,  and  amiable;  15  jK*r  cent 
Jews,  dirty  and  ignorant;  and  5  ]K>r  cent  Russians  and  Lithuanians. 

M.\rk  JErrER.sox 


Miner-vl  Resources  oe  Sorra  Americ.v 

B.  L.  Miu.ik  and  J.  T.  8IXGB^vAI.D,  Jr.  The  Mineral  Deposits  of  South  America, 
ix  and  598  jtp. ;  ma(>s,  diagrs.,  ills.,  bibliogr.,  index.  SfcGraw-Hill  Rook  Co.,  Inc., 
New  York,  191^  $5.00.  9*4*6  inches. 

A  thoroughly  praiseworthy  piece  of  work  has  l>een  done  by  these  two  authors,  who 
have  not  merely  compiled  a  list  of  mineral  lo<'alitie8  with  some  comment  on  the 
IH*trography  of  South  .America  but  have  also  conceive<l  their  problem  in  a  broad  way  and 
have  written  informatively.  The  material  is  arranged  in  alphabetical  order  by  countries. 
There  is  an  introductory  s<*<‘tion  on  the  physiographic  divisions  of  South  .America,  and 
the  des«*riptiou  of  each  division  includes  a  brief  statement  of  the  topographic  features, 
the  rocks,  and  the  mineral  deposits  of  economic  importance.  The  discussion  is  neces¬ 
sarily  brief  and,  from  the  geogniphical  standpoint,  less  interesting  and  valuable  than 
the  geographic  sections  under  the  several  chapters  that  deal  with  the  countries  of 
South  America. 

While  the  abst>nce  of  gwgraphic  features  in  a  lawk  on  mineral  topics  does  not  con¬ 
stitute  a  fair  bn.sis  of  criticism,  one  cannot  help  remarking  that  the  topographic  features 
are  descril>ed  quite  empirically,  with  no  mention  at  all  of  physiographic  history  and 
no  generalization  regarding  topographic  form.  The  descriptions  of  the  Andes  run  like 
the  de8<*ript ions  of  the  older  textbooks,  according  to  mountain  chains,  mountain  heights, 
jiasses,  etc.  The  result  is  that  one  obtains  no  adtKjuate  picture  of  the  to|>ography  of 
South  .America  as  a  whole  or  of  the  several  countries.  It  would  have  required  no  more 
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apace  to  have  described  the  features  in  terms  to  permit  generalizations  to  l>e  made. 
Certainly  if  any  description  at  all  is  given  it  should  l>e  in  the  form  that  even  a  geologist 
would  tind  usetul.  Nevertheless  it  must  be  said  that  no  similar  work  has  l>een  published 
and  that  the  material  is  put  in  such  convenient  form  that  a  valuable  service  has  betm 
rendered  by  the  authors  in  publishing  their  book. 

Eubopean  Tornadoes 

Aut'KEU  Weuenek.  Wind*  und  Wasserhosen  in  Europa.  xi  and  301  pp.;  maps,  diagrs., 

ills.,  bibliogr.  (Series:  Die  Wisseusehaft :  Saiiunluiig  vou  Kiiizeldarstellungen  aus 

deu  Gebieten  der  Naturwi88eus<-haft  und  der  Techuik,  Vol.  60.)  Friedr.  Vieweg  ii 

Son,  Brunswick,  1917.  M.  12.  9x6  inches. 

Because  of  the  extraordinary  intensity  and  great  frequency  of  tornadoes  in  the 
Uuited  States,  American  meteorologists  have  rather  naturally  paid  very  little  atteutiuu 
to  these  phenomena  in  other  countries,  as  they  there  o«-cur  in  milder  torm  ainl  relatively 
rarely,  i'hus  iu  one  of  the  standard  American  textbooks  on  meteorology  we  hud  only 
the  tollowing  statement  regarding  tornadoes  outside  of  the  United  StaU*8:  “They  are 
known  iu  less  frequent  oi-currence  in  Euro|>e  and  other  parts  of  the  world,’’  and  in 
another  recent  textliook  we  read  “the  tornado  ...  is  peculiar  to  the  Uuited  Statt*s, 
although  in  a  slightly  modihed  form  it  at  times  occurs  in  other  parts  of  the  world.” 
Even  lu  Ilaiin 's  monumental  and  extraordiiuirily  comprehensive  “  lAdirbuch  der  Me- 
teorologie”  (3d  eilition),  of  the  ]2V‘j  pages  ih'voted  to  whirlwuids,  tornadoes,  and  water- 
s{iouts,  6Vii  concern  tlie  tornauoes  ot  tiie  United  States  luid  the  remaining  4  deal  with 
tiicsi-  pnenoinena  in  other  countries.  It  is,  indeeil,  almost  certain  that  very  few  of  our 
professional  metcorologistA  have  any  clear  ideas  concerning  what  we  call  “tornadoes” 
in  otlier  parts  of  the  world. 

For  this  reason  we  welcome  Dr.  Wegener’s  new  and  very  careful  study  of  the  whirl¬ 
winds  (H'indho^en,  Tro-mben)  und  waterspouts  of  Europe.  The  author  has  col¬ 
lected,  from  a  wide  range  of  literature,  the  available  observations  and  descriptions  of 
tnese  phenumena;  he  has  classitied  and  summarized  these  accounts  from  the  8taud|>oint 
of  their  physical  explanation;  and  he  has  given  a  clear  and  withal  au  interesting  dis¬ 
cussion  of  the  various  characWristies  of  whirlwinds  and  of  waterspouts.  It  is  nearly 
hfty  years  (Keye,  1872)  since  any  attempt  has  been  made  to  collect  and  summarize  the 
facts  concerning  European  whirlwinds.  Dr.  Wegener  has  expressly  limited  his  study 
to  Euroi»e,  as  he  says  in  his  preface  and  as  his  title  indicates,  but  there  are  frequent 
conqiarisons  with  the  phenomena  of  American  tornadoes.  The  author  confess*>s  that  he 
ha.s  not  becui  able  to  eollect  all  the  existing  accounts  of  Euroi>t>an  whirlwiiuis,  partly 
liecause  of  the  exigencies  of  the  war.  The  preface  is  dated  “In  the  Field,”  .\ugust, 
1916. 

The  {lortions  of  tliis  monograph  which  naturally  attraid  the  atUuitiuu  of  au  American 
reviewer  are  those  which  emphasize  the  striking  differences  existing  between  the  mild, 
infrequent,  and  relatively  safe  whirls  of  Europe  and  the  violent,  frequent,  and  destruc¬ 
tive  American  tornadoes.  Thus  (p.  85)  four  years,  1883-1886,  brought,  according  to 
Finley,  777  toruatloes  in  the  United  States,  while  the  four  years  with  the  most  tornadoes 
ui  Europe,  viz.  1884-1887,  gave  only  35.  Europt^au  thunderstorms  bring  most  tornadoes 
iu  autumn  and  early  winter  and  in  the  morning  hours,  while  iu  the  Uuited  States  the 
iiiaximum  number  of  tornadoes  comes  iu  spring  and  early  summer,  and  in  the  afternoon. 
Of  89  weather  maps  on  days  with  tornadoes  in  Europe,  only  49  showed  markeil  baro¬ 
metric  depressions.  In  relation  to  the  particular  octant  of  the  depression  in  which  these 
disturbances  are  most  frequent.  Dr.  Wegener’s  figures  show  this  to  be  east -southeast. 
The  prevailing  direction  of  progression  is  from  southwest  and  west,  as  here.  The 
average  velocity  is  alamt  14t<|  miles  an  hour,  which  is  only  about  one-third  of  that  iu 
the  Uuited  states.  Mure  than  one-half  of  the  paths  which  can  be  clearly  determined 
fur  Europe  give  an  average  length  of  between  0.6  mile  and  6  miles  (1-10  kilometers). 
The  duration  of  61  per  cent  of  tlie  tornadoes  which  have  beim  studied  was  between  5  and 
30  minutes.  But  the  must  striking  fact  about  Euro|Hnui  tornadoes  is  their  very  slight 
destructiveness.  Thus  loss  of  life  is  reported  in  only  5  i>er  cent  of  the  cast's  cite<l;  and 
a  liberal  allowance  for  loss  of  life,  which  it  is  iiiqiossible  to  determine  with  accuracy, 
gives  an  average  of  0.4  for  the  numlier  of  deaths  i>er  torna<lo.  It  is  surely  unnecessary 
to  give  any  comparative  statistics  for  the  United  18tatt*8.  Of  25  cases  in  which  the 
direction  of  rotation  was  noted,  18  showed  cyclonic  and  7  showed  anti-cyclonic,  rotation. 

Dr.  Wegener  has  brought  together  (pp.  275  279)  several  personal  accounts  of  the 
direct  contact  of  ships  at  sea  with  waterspouts.  This  jiarticular  relation  of  waterspout^ 
has  been  much  discussed,  and  there  are  many  exaggerattnl  views  iu  regard  to  it  A 
reading  of  these  narratives  leads  to  the  irresistible  conclusion  that  waters|K)ut8  relatively 
rarely  do  serious  damage  to  vessels  which  come  in  contact  with  them. 
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There  are  nunieruue  illustrations  of  watersjKjuts,  some  from  photographs  and  some 
from  sketches,  including  among  the  former  three  pictures  of  the  Marthas  Vineyard 
waterspout  of  August  19,  1896,  but  there  is  no  half-tone  of  a  tornailo  funnel  cloud.  The 
remaining  illu8trati«ms  include  maps,  diagrams,  and  views  of  Weyher’s  exjteriments  in 
the  artificial  production  of  whirlwinds.  A  brief  diwussion  of  the  various  theories  regard¬ 
ing  the  origin  of  tornadoes  and  of  the  other  less  violent  whirlwinds  of  Kuro{>e  leads  our 
author  to  acceptance  of  the  mec-hanical  theory.  In  this,  “tlie  tem|»erature  conditions  are 
not  considered  the  primary  cause  and  the  rotation  the  effe«*t,  but  the  rotation,  whether 
produced  mechanically  or  hydroilymamically,  is  believed  to  l>e  the  cause  of  the  thermo¬ 
dynamic  effects,  the  latter  manifesting  themselves  in  the  condensation  of  the  funnel 
cfoiid.  ’  ’ 

Dr.  Wegener’s  monograph  very  satisfactorily  fills  in  a  missing  chapter  of  modern 
meteorological  science.  It  merits  careful  Study.  R.  nE(\  Warxi 


Japanese  Rainfall 

Tokahiko  Tek-m>a.  Tokezo  Yokota,  and  Syohu  Otl’KI.  On  the  Distribution  of 
Cyclonic  Precipitation  in  Japan.  32  pp.;  diagrs.  Joum.  College  of  Sci.,  Tokyo 
Imp.  Vniv.,  Vol.  37,  .\rt.  4,  1916.  [Author’s  abstract  in  Monthly  If’cathtr  Bev., 
Vol.  44,  1916,  pp.  127-128.] 

All  well-defined  cyclones  occurring  in  the  Japanese  region,  IfiOo-lfilo,  were  used  in 
making  two  sets  of  charts:  (1)  showing  lines  of  eipial  {lercentage  of  precipitation 
exjH'ctation  for  different  locations  of  cyclones;  and  (2)  for  six  divisions  of  each  of  the 
three  groups — Pacific,  Middle,  and  Japan  Sea — showing  by  lines  the  jK'rcentage  rain¬ 
fall  ex[)e<‘tation  when  cyclones  are  in  different  jKisitions. 

Temperature  differences  due  to  latitude  here  as  elsewhere  cause  (U’ccipitation  most 
frequently  on  the  eastern  aide  of  the  cyclone.  The  exjtosure  of  the  Pacific  coast  to  warm 
east  and  south  winds  gives  it  greater  cyclonic  rainfall  frequency  than  the  cooler  Japan 
!8t‘a  coast. 

The  land  side  of  a  cyclone  usually  has  less  rainfall  than  the  water  side.  On  the 
Pacific  coast  of  Japan  the  northeast  (quadrant  is  rainiwt,  while  on  the  other  coast  the 
ex|iectation  of  rain  is  about  the  same  in  all  parts  of  a  cyclone.  On  the  western  coast  of 
Vezo,  however,  as  in  parts  of  wesU*rn  Euroj>e,  the  great«*8t  frecpiency  comes  in  the  south¬ 
west  quadrant  of  a  cyclone. 

In  mnuntainous  Japan,  Professor  Terada  emphasizes  the  topographic  effect  on  ]>recipi- 
tation.  For  instance,  when  a  cyclone  is  some  distance  northwest,  the  exjiectation  of 
pre<‘ipitation  is  greatest  on  the  coasts.  On  the  Pacific  side  it  rains  l>e<‘ause  of  the  ocean 
air  rising  over  the  shore  and  mountains,  on  the  Japan  Sea  coast  because  of  cyclonic 
action.  To|>ographical  influence  on  the  mere  occurrence  of  rain  is  most  apparent  when 
a  cyclone  is  far  away:  when  it  is  in  the  southwest,  the  rain  area  exttmds  far  north  on 
the  Pacific  coast  of  Japan;  but  when  in  the  northeast,  the  rain  area  is  most  extensive 
southward  on  the  Japan  Sea  coast. 

These  results  seem  strikingly  like  a  description  of  the  cyclonic  distribution  of  pre¬ 
cipitation  in  the  eastern  United  States,  where  the  Appalachians  correspond  to  the 
Japanese  mountains,  and  the  Great  Lakes  and  Mississiy>pi  Valley  have  effects  similar 
to  the  Japan  St‘a  (cf.  in  Monthly  Wenther  Rev.:  W.  G.  Reed,  Vol.  39, 1911,  pp.  1609-161.5; 
I'.  F.  Brooks,  Vol.  42,  1914,  pp.  318-3.30;  H.  H.  Clayton,  Vol.  44,  1916,  p.  81,  last  para¬ 
graph  and  map).  ’  Charles  F.  Brooks 


Travel  on  the  Kansu-Tibet  Border 

Reoinald  Fakrer.  On  the  Eaves  of  the  World.  Vol.  1,  xii  and  311  pp.;  map,  ills.; 

Vol.  2,  viii  and  328  pp. ;  map,  ills.,  index.  E<lward  .\rnold,  London,  1917.  9x6  inches. 

Mr.  Farrer  is  a  student  of  plant  life.  He  visited  the  boundary  region  of  Kansu- 
Tilwt  from  south  to  north  to  look  for  flora  that  might  stand  the  British  climate  better 
than  products  of  the  warmer  parts  of  China.  He  was  e8|)ecially  interested  in  looking 
for  new  flowers. 

“On  our  grey  moml  tlic  dawn  came  grey  and  weeping’’  is  a  fair  specimen  of  the 
light,  literary  touch  that  permeates  the  whole  work  and  is  responsible  for  the  thickness 
and  weight  of  the  two  volumes.  There  is  little  geography  and  no  geology  in  the  book, 
but  the  author  gi\*pa  hundreds  of  pages  to  his  travels  along  the  roads,  the  yieople  he  met, 
and  his  pleasiuit  and  disagreeable  exyteriences.  Impressions  so  lightly  gaine<l  are  scarcely 
more  than  skin  deep  and  have  little  worth  in  evaluating  the  essence  of  a  country  or 
yteople.  Borne  three  pages  given  to  the  vagaries  of  Mr.  Farrer ’s  cook  seem  to  justify 
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the  discharge  of  that  person,  but  why  should  the  public  be  railed  in  to  act  as  jurors  in 
the  caset 

There  are  fre«juent  though  brief  allusions  to  the  author’s  botanical  work.  Thirty 
species  that  he  discovered  were  new  to  science,  and  he  brought  home  some  plants  whose 
tlowers  are  strikingly  delicate  and  beautiful.  The  index  to  the  two  volumes  covers  only 
a  little  over  four  pages  and  is  largely  botanical.  Cyrus  C.  Adams 


A  History  of  China 

E.  II.  Parker.  China:  Her  History,  Diplomacy,  and  Commerce,  from  the  Earliest 

Times  to  the  Present  Day.  2nd  edit,  xxx  and  419  pp. ;  maps,  ill.,  glossary, 

index.  E.  P.  Dutton  &  Co.,  New  York,  1917.  $2.50.  9  x  5Vi  inches. 

This  is  a  new  and  reviseil  edition  of  a  work  that  first  ap{>eared  some  sixteen  years 
ago.  It  is  a  volume  written  by  an  exj)ert,  a  profound  m'holar,  a  man  of  long  residence 
in  China  and  of  wide  ex])erience  and  keen  observation.  The  Imok  is  full  of  just  such 
information  concerning  China  as  the  busy  man  and  the  business  man  wants. 

The  only  important  matter  contained  in  the  first  edition  which  is  omitte<l  in  this  is 
the  chapter  on  the  calendar,  now  no  longer  neede«l  since  the  republic  has  adopted  the 
Western  solar  year.  Three  new  chapters  have  l)eeu  added:  one  on  “Law,”  a  second  on 
“Language  and  Literature,”  and  a  third  on  the  “Rise  of  the  Republie. ”  The  chapters 
ot  the  old  edition  which  have  been  retained,  however,  have  been  largely  rewritten;  and 
much  new  matter  has  been  a*lde«l  to  them,  greatly  increasing  the  value  of  the  book. 

It  would  l)e  well  if  all  the  cynical  critics  of  present-day  China  could  be  persuaded 
to  read  Mr.  Parker’s  preface.  It  sets  forth  in  crisp  sentences  and  confident  tones  the 
opinion  of  one  who  thoroughly  understands  the  Chinese  i>eople  and  sympathizes  with 
them  as  few  Western  men  can,  although  he  is  nut  blind  to  their  faults.  On  the  situation 
as  it  appearetl  to  him  in  the  early  months  of  1917  he  thus  comments: 

“  Suffice  it  to  say  that,  although  in  Europe  we  seem  day  by  day  to  hear  chiefly  of 
revolts  and  political  stjuabbles  in  C’hina,  as  a  matter  of  fact  the  ‘Eighteen  Provinces’ 
are  not  in  such  a  very  parlous  condition  after  all,  the  chief  reason  for  this  modicum  of 
happiness  being  that  China  is,  as  it  ever  has  been,  a  nation  of  small  owners  and  hardy 
cultivators,  whose  ethical  teaching  has  for  2,000  years  past  inculcated  a  spirit  of  defer¬ 
ence  and  order,  a  right  to  self-protection,  and  a  family  or  clannish  detachment  from 
public  and  {>olitical  authority.” 

He  notes  the  great  increase  in  the  customs  revenue  which  the  recent  revision  of  the 
tariff  will  further  enhance,  and  he  pays  a  well-deserved  tribute  to  the  work  of  Sir 
Richard  Dane,  who  has  reorganized  the  salt  gal)elle.  This  bids  fair  to  become,  probably 
ind(‘ed  has  already  become,  a  more  lucrative  source  of  income  thiui  the  maritime  customs. 

The  new  material  in  the  chapter  on  “Geography”  contains  among  other  things  a 
notice  of  the  work  of  the  Mission  D’Ollone  of  1906-09  and  calls  attention  to  the  volume 
by  Jacques  Bacot  in  1912.  Mention  is  made,  too,  of  the  work  by  Rev.  Samuel  Clarke, 
of  1911.  All  these  deal  with  interesting  problems  relating  to  the  non-Chinese  tribes  of 
southwestern  China. 

In  his  chapter  on  “Language  and  Literature”  the  author  unfortunately  misses  the 
trend  of  the  evidence  concerning  the  relationship  l)etw'een  Chinese  and  Sumerian,  which, 
as  it  appears  to  the  reviewer,  supports  the  belief,  not  that  Chinese  has  l)een  derived 
from  Sumerian,  but  that  both  have  had  a  common  origin  in  Central  Asia,  the  gratlual 
desiccation  of  which  region  has  driven  the  i)eople  to  emigrate.  The  explorations  con¬ 
ducted  by  Pumpelly  in  1903  and  1904  have  demonstrated  the  existence  of  a  high  degree 
of  civilization  there  at  a  period  placed  at  8000  B.  C.  E.  T.  Williams 


The  Staxd.ard  History  of  Long  Island 

B.  F.  Thomp.son.  History  of  Long  Island  from  Its  Discovery  and  Settlement  to 
the  Present  Time.  •Inl  edit,  revised  and  greatly  enlarged  with  additions  and  a 
biography  of  the  author  by  C’harlee  J.  Werner.  Vol.  1,  1  and  538  pp. ;  map,  ills.; 
Vol.  2,  649  pp. ;  ills.;  Vol.  3,  677  pp. ;  map,  ills.,  index.  Rol)ert  H.  Dodd,  New 
York,  1918.  $18.00.  9x6  im-hes. 

This  book  is  assuredly  a  classic.  No  one  can  complete  the  reading  of  it  for  the  first 
time  without  a  sense  of  discovery;  for  it  was  not  written,  like  the  average  history  of 
a  limited  area  by  a  non-professional  historian,  with  much  attention  to  sequences  and 
very  little  to  the  larger  relationships.  There  is  almost  as  much  of  geography  and 
e<‘onomics  in  the  volumes  as  of  historical  data.  Much  of  it  is  made  up  of  material  of 
first-class  im|K>rtance  to  the  sot'ial  as  well  as  to  the  political  and  es'onomic  historian. 
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Though  written  in  the  early  deea/le*  of  the  nineteenth  century  it  compares  favorably 
with  Bruce’s  “Economic  History  of  Virginia  in  the  Sevent«>enth  Century.’’  Over  and 
above  these  qualities  is  the  ran*  judgment  of  the  author  and  the  general  historical  sense 
which  he  <lisplayed  in  his  s<>arch  for  and  use  of  the  lM‘st  materials.  Washington  Irving 
commendetl  his  work  as  well  as  (ieorge  Bancroft,  Henry  Clay,  and  William  H.  Seward. 

It  is,  therefore,  a  matter  of  more  than  passing  im)>ortance  to  have  a  new  edition 
of  this  work  pn*pare<l  by  Charles  J.  Werner,  a  member  of  the  Ixing  Island  Historical 
Society,  who  has  also  prepared  a  biography  of  the  author  and  other  ailditions  that  still 
further  increas**  its  value.  Mr.  Werner  has  wisely  added  a  numln'r  of  imi>ortaiit  photo¬ 
graphs,  a  photogravure  |H>rtrait  of  Iteiijamin  F.  Thompson,  the  author,  and  a  large 
folding  map  of  Long  Island. 

The  Xatio.val  Fobe.st  Resebves 

R.  H.  D.  Boerker.  Our  National  Forests.  Ixix  and  pp.;  map,  ills.  The  Mac¬ 
millan  Co.,  New  York.  1918.  $2. SO.  8x5V^  inches. 

The  author  was  in  the  I'.  S.  Forest  Senice  from  1910  to  1917.  He  is  now  the  arbori¬ 
culturist  in  the  Department  of  Parks,  New  York  City.  The  Iwtok  is  an  illuminating  treat¬ 
ment  of  a  topic  of  great  public  interest.  Dr.  Boerker  s(H'aks  of  the  re«'kle8s  cutting  of 
mountain  forests  in  France  which  re«ulte<l  in  devastating  floo<l8  on  the  Seine  and  other 
rivers  and  destroyed  the  fertility  of  over  8,000,000  acres  of  tillable  land.  Most  of  the 
damage  is  not  yet  repairetl.  We  have  siiffereii,  to  a  small  extent,  from  similar  floods; 
an<l  our  annual  loss  frtim  forest  tires  has  Ihh'u  seventy  human  lives  and  from  $2.'),000,000 
to  #.’>0,000,0(8)  worth  of  timl)er.  We  at  last  biH-aine  convinced  that  “forest  conserva¬ 
tion  can  lie  assured  only  through  the  public  ownership  of  forest  resources.’’  So  we 
have  evolve<l  a  national  forest  |>olicy,  and  its  practical  workings,  thus  far,  are  most 
encouraging. 

Our  national  forests  consist  of  lands  most  valuable  for  growing  tiinlier  in  the  western 
l»art  of  the  I’niteil  States  that  have  not  lHH*n  acquired  by  private  individuals.  There 
are  147  national  forests,  with  a  total  area  of  155,16(i,619  acres — aliout  one-fifth  more 
than  the  whole  of  France — the  average  national  forest  comprising  alMUit  1.0tK),(KM.)  acres. 
The  timlK*r,  water,  pastures,  minerals,  and  all  other  resources  are  for  the  use  of  all  the 
lM*ople.  They  are  estimateil  to  lie  worth  over  #2 ,000,900,000  as  they  stand. 

The  use  of  forest  and  water  resources  is  regulatol.  The  forests  are  j>rote<*ted  from 
fire  and  trespass.  Agricultural  lands  are  o|>en  to  settlement,  and  (lermanent  civiliza¬ 
tion  in  the  timl>er  regions  is  resulting.  .\  similar  policy  has  been  adopted  in  the 
.\ppala<‘hian  reinon,  including  the  White  Mountains;  and,  by  the  passage  of  the  Weeks 
Bill,  Congrees  mia  voiced  the  sentiment  that  the  forest-fire  problem  should  be  share<l 
jointly  by  state  and  nation. 

The  liook  describes  the  administration  of  the  Forest  Service,  the  protection  given, 
the  artificial  reforestation  of  devastated  areas,  and  the  encouragement  to  all  kinds  of 
busint*ss  that  deiK*n<l  upon  national  forest  resources.  The  whole  story  is  well  told;  the 
half-tones  are  excellent,  but  the  map  is  small  and  |>oor.  Cyrus  C.  Adams 


Profe-ssor  Barrem/s  Valedictory 

Joseph  Barrel!..  Sources  and  Tendencies  in  American  Geology.  Scimti/ie  Monthly, 
Vol.  8,  1919,  No.  3,  pp.  193-206. 

It  is  |>eculiarly  appropriate  that  this  pa|H‘r  should  have  ap|H'ared  just  at  the  prcst'nt 
time,  for  it  is  much  more  than  its  modest  title  indicates.  It  is  a  review  of  achievements 
in  the  g(>oIogical  sciences  during  the  past  generation,  particularly  the  part  taken  by 
Americans  in  thos**  achievements.  Written  probably  a  short  time  before  the  author’s 
untimely  death  on  May  4,  1919,  it  jiresents  a  summary  of  the  work  accomplished  during 
the  period  of  his  activity,  as  though  he  had  intentionally  gathere<l  together  the  strands 
of  a  lifetime’s  advance  in  his  chosen  field,  that  his  survey  might  be  guide  and  instruc¬ 
tion  to  those  who  should  carry  on  the  task.  Furthermore,  the  closing  paragraphs 
pn*sent  a  brief  sketch  of  the  probable  future  for  gt*olog.v;  an  outline  of  the  most  im- 
{lortant  problems  awaiting  solution;  a  chart  that  will  serve  to  dire«*t  the  activities  of 
the  coming  generation  of  students  in  the  geological  sciences.  This  is  Barrell’s  fare¬ 
well  address  to  his  colleagues  and  successors. 


